











Dl/ONG VAN DUt 


_ y\ 

OTO 


NBA XUAT BAN XAY DL/NG 
HA NOl - 2006 



LCJINOIDAU 


Cuon "Old" difqc hien soan chit yen phuc vu vice hoc {(ip vd nghien cifu 
cita hoc sinh, sinh vien nganh old vd may xay difng, dong ihdi co the Sam iai 
lien (ham khao cho ki sif, can ho hope nhifng ngifdi dang Sam tong lac qudn 
fy, sif dung va sif a chifa did hay may xdy difng. 

Npi dung cuon sdeh "Old" gidi rhiett mot each cd he thong nhifng vein de 
co S)un vc edng dung, pSidn Soqi, ciiu tqo vd nguyen Sy Sam xiec cita ede co 
edit hay ho phan citng niuf loan hd did. Ngodi ra, cuon sdeh con enng dip 
them nhifng kieh iSuite ve rndmen, life tdc dung, sife kco, linh on dinh vd sif 
quay vong cita did... 

Trong qua irinh hien soqn, cluing !oi da co gdng neu nhifng vdii di co 
ban cd tinh c/ttif due infng nhd't, phan anh cd mife do nhifng lien bp ve mat 
ki thudt frong vice che tqo vd sif dung loqi dfd thitifng ditng hien nay d mfdc 
to ciing nlnf fren (he gidi. 

Trong khi hien soqn vd in an, elide chan con sai sot. Chitng tdi rat mong 
ede hem dong nghiep, hoc sinh, sinh vien vd ban doc dong gdp y kien de bd 
sung cho npi dung cuon such ngdy edng difoc hodn {/lien lion. 

Tac gia 
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Chtxong 1 

KHAI NI$M CHUNG Vfii OTO 


1.1. CONG DUNG VA PHAN LOAI OTO 

I. Cong dung 

Oto la mot phuomg tien v&n tai, chuyen dong ngang, dung de chd ngiroi, hang hoa va 
vat lieu... 

II - Phan loai 

1. Theo cong dung 

- Oto chd ngudi hay hanh khach (oto con, oto ca hay oto buyt mot hoac hai tang); 

- Oto chd hang hoa hay vat lieu (oto tai cd nho, trung binh va ldm); 

- Oto chuyen dung (curu thuang, cuu hoa hoac chd thuc pham, c£n cau...). 

2. Theo loai dong ca 

- Oto dung dong ca xang; 

- Oto dung dong ca diezen. 

3. Theo so cau chu dong 

- Oto co 1 cau chu dong (trudc hoac sau); 

- Oto co 2 hoac 3 cau chu dong, thudng la co 2 hoac 3 cau chu dong (trudc va sau). 

4. Theo trong tai 

- Oto co trong tai be (< 2,5 tan); 

- Oto co trong tai trung binh (2,5 - 5 tan); 

- Oto co trong tai ldn (> 5 tan). 

5. Theo dung tich lam viec cua xilanh dong ca 

Theo dung tich lam viec cua xilanh dong ca, thudng dung de ph&n loai oto con hay 
oto du lich. 

- Oto con rat nho (< 1,2 lit); 

- Oto con nho (1,2 -r 1,8 lit); 

- Oto con trung binh (1,8 x 3,5 lit) 

- Oto con ldn (> 3,5 lit). 
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6. Theo chieu dai cua xe 


Theo chieu dai cua xe, thucmg dung de phan loai doi vcri xe khach: 

- Oto khach loai rat nho (chilu dai < 5m); 

- Oto khach loai nho (chieu dai 5 -s- 7,5m); 

- Oto khach trung binh (chieu dai 8 + 9,5m); 

- Oto khach Idn (chieu dai 10,5 -r 12m); 

- Oto khach rat ldn (chi6u dai 16,5 * 20m). 

Loai oto khach rat lcfn gom co hai hoac ba "toa" noi vai nhau bang khdp noi ban le 
(hinh 1.5b). 


1.2. CAU TAO CHUNG CUA OTO 

Oto co cac bo phan chu y£u la: dong co, he thong truyen luc , he thdng treo, he thong 
di chuyen, he thong di6u khien va cac thiet bi lam viec khac. 

Hinh 1.1 va hinh 1.2 la so do bo tri cac bo ph&n chinh cua ot6 con va oto tai. 



Hinh 1.1: So do bo tri cac bo phan chinh cua oto con 
1. Dong ca: 2. Than hay vo xe; 3. Thung nhien lieu; 4. Lb xo sau; 

5. Can chu dong hay dan dong sau; 6. Truyen dong cacdang; 7. Hop so; 

8. Li hop hay con; 9. Gidm xoc tritdc. 

1. Dong co 

Dong co thucmg dung la dong co dot trong, loai dong co xang hoac dong co diezen, 
kieu pittong chuyen dong tinh tien di lai, la nguon dong luc cua oto, co tac dung bien 
nang luong nhiet do nhien lieu chay thanh co nang. 

2. He thong truyen luc 

He thong truyen luc cua oto co tac dung truyen momen xodn tir true khuyu dong co 
cho banh xe chu dong. 
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He thong truyen lire cua oto gom c6: li hop, hop so, truyen dong cacdang, truyen 
dong chfnh, co c&ii vi sai va truyen dong cuoi ciing. 



Hinh 1.2: So do bo'tri ede bo phan chink cua oto tai 
1. Dong co: 2. Li hop hay con; 3. Hop so; 4. Vault tay Idi; 5. Truyen dong cacdang 
6. Cau chit dong hay dan dong sau; 7. Khung (be); 8. Nhip; 9. Bank xe chu dong; 

10. Thiing nhien lieu; 11. Bo gidtn xoc trude; 12. Can trude; 13. Banh xe dan iutdng. 

3. He thong treo 

He thong treo cua oto co tac dung ndi dan hoi gifia khung hay than xe vd?i he thong 
dichuyen. 

He thong treo cua oto gom co: bo phan dan hoi (nhip, 16 xo...) va bo phan giam xoc 
(tay don hoac ong). 

4. He thong di chuyen 

He thong di chuyen bao dam sir chuy6n dong hoac tao ra luc keo can thiet 6 moc keo 
cua ot6. 

He thong di chuy6n cua oto gom co: banh xe chu dong va banh xe dan hudfng. 

5. He thong dieu khien 

He thong dieu khi6n (lai, phanh) co tac dung thay doi hudng chuyen dong hoac giam 
toe do cua oto. 

Hinh 1.3 la oto hay xe chuyen dung de ciru hoa va tron belong (do Cong ty phat trien 
Ki thuat co khi - dien tir Viet Nam che tao). 

Hinh 1.4 la oto con co dong co dat 6 cau trirdc va sau. 
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V - 'V' 


Hinh 1.3: Old chuyen dung de edit hoa (a) va Iron belong (b). 


Hinh 1.4 

Oto con co dong co dat d c£u trude va sau: 

a) Oto co dong co dat d c£u trude va sau la chu dong; 

b) Oto co dong co dat d cau trude va cau trude la chu dong; 

c) Oto co dong co dat d c£u sau va cdu sau la chu ddng. 











Hinh 1.5 la oto tai c6 cabin (buong lai) dat tren dong co, oto khach co hai "toa" 
noi vdi nhau bang khdp noi ban 1 6 va oto buyt 2 tang. 
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Hinh 1.5: Oto tai co cabin dat tren dong ca (a), oto khach co hai "toa" 
noi vdi nhau bang khap noi ban le (b) va oto buyt hai tang (c). 

Hinh 1.6 la 6to con hay oto dien, dong co xang hoac diezen diroc thay bang binh 
acquy. 



Hinh 1.6: Oto dien 

1. Binh acquy; 2. Day dan dien; 3. Cacau dieu chink; 4. Dong ca dien; 
5. Truyen dong cacdang; 6. Can chu dong. 
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Chuong 2 

D0NG CO 


2.1. KHAI NIEM CHUNG 


I. PHAN LOAI 

Dong ca dot trong noi chung, dong cO xang va diezen noi rieng, thubng dung tren 
dto la kieu pittong chuyen ddng tinh tien, thuoc loai dong ca nhiet, hoat dong nhd 
qua trinh bi6'n doi hoa nang sang nhiet nang do nhien lieu bi dot chay, roi chuyen 
sang co nang. Qua trinh nay, duac thuc hidn d trong xilanh dong ca va co th6 phan loai 
nhu sau: 

1. Theo nhien lieu 

- Dong ca dung xang; 

- Dong ca dung dau mazut hay dau diezen. 

2. Theo ti so nen 

- Dong ca co ti so nen nho (e = 3,5 - 11); 

- Dong ca co ti so nen cao (8 = 11- 22). 

3. Theo phuong phap tao hoa khi va dot chay 

- Dong ca tao hoa khi ben ngoai, tuc la loai dong ca ma hoa khi hay hon hap hai 
nhien lieu va khong khi duac tao thanh d ben ngoai xilanh, nhd mot bo phan co cau tao 
dac biet (Bo che hoa khi hay cacbuarata) sau do duac dua vao trong xilanh hay buong 
chay va duac dot chay bang tia lira dien (dong ca dung xang). 

- Dong ca tao hoa khi ben trong, turc la loai dong ca ma h6n hap hai nhien lieu 
va khong khi duac tao thanh d ben trong xilanh, nhd mot bo phan co cau tao dac 
biet (bam cao ap va phun) va tu chay trong khong khi nen co nhiet do cao (dong 
ca diezen). 

4. Theo so vong quay 

- Dong ca co so vong quay thap hay nhd (n < 1000 vg/ph); 

- Dong ca co so vong quay trung blnh (n = 100-^-2500 vg/ph); 

- Dong ca co so vong quay cao (n > 2500 vg/ph). 
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5. Theo so k'l 

- Dong co 4 ki: chu trinh lam vide cua dong co dupe hoan thanh sau bon hanh trinh 
cua pittong hoac hai vong quay cua true khuyu. 

- Dong co 2 ki: chu trinh lam viec cua dong co durqc hoan thanh sau hai hanh trinh 
cua pittong hoac mot vong quay cua true khuyu. 

6. Theo so lupng xilanh va each dat 

- So lirqng xilanh: dong co co mot hoac nhieu xilanh (hai, bon va tarn xilanh...). 

- Cach dat xilanh: dong co co xilanh dat dung, dat nghieng va n4m ngang hoac mdt 
hang va hai hang (dong co nhieu xilanh, kieu chu V...). 

Ngoai ra, con co the phan loai dong co theo edng dung, phuong phap lam mat va 
dung tich lam viec v.v... 


II. CAU TAO CHUNG CUA DONG CO 

Dong co dot trong kieu pittong chuyd’n d6ng tinh tien dung xang (hinh 1.1a) va dau 
diezen bao gom mot so co cau va he thong chinh nhu sau: 

1. Co cau bien - tay quay 

Co cau bien - tay quay hay co cau true khuyu - thanh truy^n, co tac dung bi£n chuy6n 
dong tinh tien cua pittong thanh chuyen dong quay cua true khuyu. 

Co cau bien - tay quay gom co: than xilanh, nap xilanh, pittong, chdt pittong, seemang, 
thanh truydn, true khuyu va banh da. 

2. Co cau phoi khi 

Co cau phoi khi co tac dung nap day hoa khi (dong co xang) hoac khong khi (d6ng 
co diezenT v ^° xilanh va xa sach khi chay da lam viec ra khoi xilanh. 

Co cau phoi khi gom co: xupap nap, xupap xa, 16 xo, con doi, true cam, banh rang 
dan dong, don ganh va dua day... 

3. He thong nhien lieu 

He thong nhien lieu co tac dung cung cap nhien lieu, tuy theo phu tai cua dong co, de 
h6n hop vdi khong khi tao thanh hoa khi hoac h6n hop chay va xa khi chay ra khoi xilanh. 

He thong nhien lieu gom co: thung nhien lieu, ong dan, binh loc nhien lieu, bom, bo 
che hoa khi hoac voi phun xang (dong co xang) hay bom cao ap va voi phun dau (dong 
co diezen), binh loc khi, ong nap va ong xa... 

4. He thong boi tron 

He thong boi tron dung trong dong co co tac dung cung c£p dau nhon den cac be mat 
lam viec cua chi tiet de giam ma sat va giam mai mon. 
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He thong bdi tron gom co: bom, blnh loc, ong din, bo ph&n lam mat, dung cu kiem 
tra va do. 


5. He thong lam mat 

He thdng lam mat co tac dung gitf cho dong co lam viec d mot nhiet do nh&'t dinh d£ 
keo dai tuoi tho cua dong co. 

He thong lam mat dong co gom co: ao nude, bo ph&n lam mat, ong din, quat gio, 
bom nude va nhiet ke. Dong co lam mat bang khi, chi co quat gio va cac go hay phien 
hoac canh tan nhiet d xung quanh hay mat ngoai cua than va nip xilanh. 

Ngoai ra, dong co con co cac co cau va he thong khac: he thong dilu toe, khdi dong 
va danh lira (dung d dong co xang). 



Hinh 2.1: a) Scr do dong ccxdng; b) Pitt ong d diem chdt tren va dudi. 

1. Nap xilanh; 2. Bugi; 3. Pittong; 4. Bom nude; 5. Con dpi; 6. True earn; 7. Bank 
da; 8. Bom ddu; 9. Cacte; 10. Bank rang dan dong true cam; 11. True khuyu; 
12. Thanh trityen; 13. Chdt pittong; 14. xupdp nap; 15. Bo che hod khi; 16. Xupdp 
xd; 17. Don gdnh xupdp; 18. Dua day; S. Hanh trinh cua pittong; V c - Dung tick 
nhd nhat hay cho buong chdy cua xilanh; V max - dung tich Idn nhat hay dung tick 
loan bo cua xilanh. D.C.T - Diem diet tren; D.C.D - Diem diet dudi. 


III. NHUNG THONG SO CAU TAO CO BAN CUA DONG CO 

1. Hanh trinh 

Hanh trinh (hinh 2.1b) hay khoang chay cua pittong (S) la khoang each tir vi tri cao 
nhat (D.C.T) d£n vi tri thlp nhlt (D.C.D) cua pittong, khi pittong djeh chuyen tich tien 
trong xilanh: 
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S = 2.r 


Trong do: r - ban kinh tay quay cua true khuyu. 

2. Dung tich lam viec cua xilanh 

Dung tich lam viec cua xilanh (V s ) la dung tich cua xilanh dupe gidi han trong mot 
khoang hanh trinh cua pittong: 



Trong do: D - duong kinh cua xilanh; 

S - hanh trinh cua pittong. 

3. Dung tich lam viec cua dong co 

Dung tich lam viec cua dong co (V h ) la tong dung tich lam viec cua cac xilanh. 

V h = V s .i 

hay V h =-^2—S.i 

4 

Trong do: V s - dung tich lam cua xilanh; 

i - so lupng xilanh cua dong co; 

D - duefng kinh cua xilanh; 

S - hanh trinh cua pittong. 

4 . Dung tich buong chay 

Dung tich buong chay hay budng nen (V c ) la dung tich ph^n khong gian gitfa dinh 
pittong va nip xilanh, khi pittong 6 diem ch£t tren. 

5. Dung tich I6n nhat cua xilanh 

Dung tich lorn nh£t hay dung tich toan bo (V max ) la tong dung tich lam viec cua xilanh 
(V s ) va dung tich buong chay (V c ): 

V = V + V 

max s T c 

6. Ti so nen cua dong co 

Ti so nen cua dong co (e) la ti so giua dung tich Ion nhat (V max ) va be nhat (V c ) 
cua xilanh: 

y y +v V 

£ ~ maX = S C — S | 

v c v c v c 

Ti so nen cua dong co bieu thj hoa khi (dong co xang) hoac khong khi (dong co 
diezen) bj nen nho di bao nhi6u khi pittong dich chuyen trong xilanh, tir diem chet dircri 
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len diem chet tren. Ti so nen co anh hudng 1cm den cong suat cung nhir hieu suat cua 
dong ccf. 

M6i d6ng co co mot ti so nen nhat dinh va thudng co tri so sau day: 

Dong co xang: 8 = 3,5^11. 

Dong co di6zen: e = 13 4- 22. 

2.2. NGUYEN LI LAM VIEC CUA DONG CO 

I. DONG CO 4 K1 

1. Dong co xang 4 ki 

Khi dong co xang 4 ki lam viec (hlnh 2.2) true khuyu 1 quay (theo chi6u mui ten) 
con pittong 3, noi ban le v6i true khuyu, qua thanh truyen 10, se chuyen dong tinh tien 
trong xilanh 2. 



a) b) c) d) 


Hinh 2.2: Cdc hdnh trinfi lam viec cua dong ca xang 4 ki 
I. True khuyu ; 2 . Xilanh; 3. Pittong; 4. Ong nap; 5. Bo chehoa khi; 6. Xupdp nap; 

7. Bugi; 8. Xupap xd; 9. Otig xa; 10. Thanh truyen. 

M6i chu trinh lam viec cua dong co xang 4 ki, bao gom bon hanh trinh nap, nen, no 
va xa la mot Itin sinh cong (no), pittong phai dich chuyen len xuong bon l^n va true 
khuyu phai quay hai vong (tir 0° den 720°). M6i lan pittong len hoac xuong, goi la mot 
hanh trinh hay mot ki hoac mot thoi.« 
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Chu trinh lam viec cua dong co xang bdn ki nhir sau: 

a) Hanh trinh nap 

Trong hanh trinh nap hay hut (hinh 2.2a), khi true khuyu 1 quay, pittong se dich 
chuyen tCr D.C.T xuong D.C.D, xupap nap 6 md, xupap xa 8 dong, lam cho ap suat trong 
xilanh 2 giam va hoa khi, gom hoi xang h6n hop vdi khong khi, tu bo chd hoa khi hay 
cacbuarato 5, qua ong nap 4 dupe hut vao xilanh. 

Tren do thi cong (hinh 2.3a) hay do thi bidu thi quan he gitfa ap suat va dung tich lam 
viec cua xilanh, dng vdi vi tri khac nhau cua pittong, ma hanh trinh nap dupe the hien 
bang dudng ra. 

Trong hanh trinh nap, xupap nap thuefng md sdm mot it trude khi pittdng di tdi D.C.T 
(diem dl) d6 khi pittong vira tdi D.C.T, tuc la luc bit dlu nap, thi xupap nap da dupe md 
tuong doi ldn lam cho tiet dien luu thong tren dudng ong nap tang, bao dam lupng hoa 
khi vao xilanh nhi6u hern, goc img vdi dudng d^r hay goc quay ctj cua true khuyu 
(hinh 2.3b) goi la goc md sdm cua xupap nap. Ddng thdi xupap nap cung dupe dong 
muon hon mdt chut, sau khi pittong da qua D.C.D (diem d 2 ) de lpi dung do chan khdng 
con lai trong xilanh va quan tinh cua dong khi, lam tang them lupng hoa khi vao xilanh. 
Goc urng vdi dudng ad 2 hay goc a 2 (hinh 2.3b) goi la goc dong mudn cua xupap nap. 
Do do, qua trinh nap khong phai ket thuc ngay khi pittong vira tdi D.C.D, ma muon 
hon mot chut, nghla la sang ca hanh trinh nen. Vi vay, thdi gian thuc te' cua qua trinh 
nap (a! +180° + a 2 ) ldn hon thdi gian cua hanh trinh nap (180°). 

Cuoi hanh trinh nap, ap suat va nhiet do cua hoa khi trong xilanh la: 


p a = 0,08 - 0,09 MPa. 
T a = 350° 4- 400°K. 



Hinh 2.3: Do thi cong (a) va phoi khi (b) cua dong cO .xang bon ki. 
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b) Hanh trinh rten 

Trong hanh trinh nen (hinh 2.2b), xupap nap va xa deu dong, pittong dich chuyen tir 
D.C.D len D.C.T, hoa khi trong xilanh bi nen, ap su&'t va nhiet do cua no tang len. 

Hanh trinh nen dirge bieu thi bdng dubng ac (hinh 2.3a), nhung qua trinh nen thuc te 
chi bat dau khi cac xupap nap va xa dong hoan toan, tire la luc ma hoa khi b trong xilanh 
da each li vbi mbi trubng ben ngoai. Do do, thbi giaq thgc te cua qua trinh nen 
(180° - a 2 ) nho hon thbi gian cua qua trinh nen (180°). 

Cuoi hanh trinh nen (diem Cj, hinh 2.3a), bugi 7 cua he thong danh lira phong tia 
dien de dot chay hoa khi. Goc ung vbi dudng C'C hay goc y (hinh 1.3b) dugc goi la goc 
danh lira serm cua dong co. 

Cuoi hanh trinh nen, ap suat va nhiet d6 cua hoa khi trong xilanh la: 

p c = 1,10-5- 1,20 MPa. 

T c = 500° -r 700°K. 

c) Hanh trinh no 

Hanh trinh no hay sinh cong (hinh 2.2c), xupap nap va xa v^n dong. Do hoa khi 
da dugc bugi dot chay b cuoi ki nen, nen khi pittong vira den D.C.T thi toe do chay 
cua hoa khi cang nhanh, lam cho ap suat cua khi chay tang len rat 16n va tren do thi 
cong, dugc bieu thi bang duang cong cz. Qua trinh chay ket thuc va qua trinh dan 
no cua khi chay cung b^t dau (duong zb), pittong bi day tir D.C.T xuong D.C.D va 
sinh cong. 

Cuoi qua trinh chay va bat dau qua trinh dan no, ap suat va nhiet do cua khi chay 
trong xilanh la: 

p z = 3 -T- 4 MPa. 

T z = 2200° - 2500°K 

d) Hanh trinh xd 

Trong hanh trinh xa (hinh 2.2d), xupap nap, van dong con xupap xa mb. Pittong djeh 
chuy6n tu D.C.D len D.C.T va day khi chay, qua ong xa 9 ra ngoai. 

Trubc khi ket thuc hanh trinh no hay sinh cong, xupap xa da dugc mb sdm mot chut 
trubc khi pittong tbi D.C.D (diem b\ hinh 2.3a) de giam ap suat trong xilanh b giai doan 
xa, do do giam dugc cong tieu hao de day khi ra khoi xilanh. Ngoai ra, khi giam ap subt 
nay, thi lugng khi con lai trong xilanh cung giam, nhb do tang dugc lugng hoa khi vao 
xilanh.»Goc ung voi duong bb’ hay goc a 3 (hinh 2.3b) ggi la goc mb sbm cua xupap xa. 
Dong thbi de xa sach khi chay ra khoi xilanh, xupap xa cung dugc dong muon hon mot 
it so vbi thbi diem pittong da qua D.C.T (diem r\ hinh 2.3a). Goc irng vbi dubng r.r' la 
goc a 4 (hinh 2.3b) goi la goc dong muon cua xupap xa. Do xupap xa mb sbm va dong 
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muon nen then gian cua qu3 trinh xa (a 3 + 180° + a 4 ) lan han thdi gian cua h&aELEfftui 
xa(180°). 

Cuoi hanh irinh xa, ap sua't va nhiet do cua khf xa 1&: 

p r = 0,10 -5-0.12 MPa. 

T r = 900° - I200°K. 

Tren do thi cong, dudng d|.r’ bi6u thj thdi ki trung diep cua xupap nap va xa, lire la 
thdi ki ma hai xupap nay cung me), goc umg vdi dudng d|.r' la goc (a, + a 4 ) goi la "goc 

trung diep" cua xupap nap Vei xupap xa. 

Sau khi hanh trinh xa ket thuc, turc la ddng ca xang bon ki, mot xilanh da hoan thanh 
mot chu trinh lam viec. Neu ddng ca tiep tuc lam viec hay true khuyu quay tiep, thi mot 
chu trinh lam viec mdi lai lap lai nhu tren. 

2. Dong co diezen 4 ki 

Qua trinh lam viec cua ddng ca diezen 4 ki cung gidng nhu dong ca xang 4 ki, nghTa 
la pittong cung phai thuc hien bon hanh trinh nap, nen, n6 vii xa, nhung trong dong ca 
diezen bon ki qua trinh nap va nen la khong khf (khong phai hoa khf) va nhien lidu tu 
chay, do khong khf nen co nhiet do cao (khong dung tia lira di£n). 

Chu trinh lam viec cua dong ca diezen 4 ki mot xilanh nhu sau: 

a) Hanh trinh nap 

Trong hanh trinh nap hay hut (hinh 2.4a), khi true khuyu 1 quay, pittong 7 dich 
chuydn tir D.C.T xuong D.C.D, xupap nap 4 ma, xupap xa 6 dong, ap sua't trong xilanh 2 
giam, khong khi d ben ngoai, qua bau loc duac hut vao xilanh. 

Cuoi hanh trinh nap, ap suat va nhiSt do cua khf nap trong xilanh la: 

p a = 0,08 4- 0,09 MN/m 2 . 

T a = 330° 4 380°K. 

h) Hanh trinh nen 

Trong hanh trinh nen (hinh 2.4b), xupap nap va xa ddu dong. Pittong dich chuyen tir 
D.C.D len D.C.T, khong khf trong xilanh bj nen va ap suat, nhiet do cua no tang len. 
Ddng thdi a cud'i ki nen, voi phun 5 nhd bam cao ap 3 se phun nhien lieu (dau mazut) 
vao xilanh, dudi dang suang mil, de hon hqp vdi khong khf co nhiet do cao, roi tir bo'c 
chay. Goc umg vdi thdi didm ke tu luc nhien lieu duqc phun vao xilanh a cuoi ki nen cho 
den khi pittong d D.C.T goi la goc phun sdm. 

Cuoi hanh trinh nen, ap sua't va nhiet do cua khong khf nen trong xilanh la: 

p c = 4 4 5 MPa. 

T c = 800 u 4 900°K. 
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a) b) c) d) 


Hinh 2.4: Cdc hanh tri/th iam vide cua dong cct diezen 4 kt 
I. True khuyu; 2. Xilanh; 3. Bow cap dp; 4. Xupdp nap; 5. Voi plum; 

6. Xupdp xd; 7. Piltong; 8, Thanh truyen. 

c) Hdnh trinh no 

Trong hanh Irinh no hay sinh c6ng (hinh 2.4c), xup£p nap va xa v&n dong. Do 
nhien lieu phun vao xilanh, 6 cuoi ki nen, da dude d6l chay, nen khi pitlong vtra 
den D.C.T, thi nhien lieu cang chay nhanh horn, lam cho ap suat khi chay tang len ya 
day pittong tir D.C.T xuong D.C.D, qua thanh lruy6n 8, lam quay true khuyu 1 va 
sinh edng. 

Cuoi qua trinh chay va bat d£u qua trinh dan net, ap suat va nhiet do cua khi chay 
trong xilanh la: 

p z = 6 - 8 MPa. 

T z = 1900° 4 2200°K. 

tl) Hanh irinh xd 

Trong h&nh trinh xa (hinh 2.4d). xupap nap vlin dong, c6n xupap xa m6. Piltong dich 
chuyen tir D.C.D len D.C.T va day khi chay da lam viec ra khoi xilanh. 

Cuoi qua trinh xa, ap suat va nhitM do cua khi xa la: 

p r = 0,11 4- 0,12 MPa. 

T r = 800° 4 900°K. 

Sau hanh trinh xa, neu dong cct vSn tiep tuc lam vi6c, thi qua trinh Lai lap lai tir dau 
hay mot chu trinh mrii lai dirge thuc hicn tiefp. 


18 








Hlnh 2.5 la do thi cPng cua dong ca 
diezen 4 ki. Do thi phoi khi cua dpng 
ca diezen 4 ki cung giong nhu dong ca 
xang 4 ki, nghla la khi dong ca diezen 
4 kl lam viec, cac xupap nap va xa 
cung mcf s6m va dong muon. 

Khi nghien ctru nguyen II lam viec 
cua dong ca xang va diezen 4 ki, co the 
rut ra mot so nhan xet sau: 

- Trong 4 hanh trinh cua pittong, chi 
co mot hanh trinh no hay chay dan na 
la sinh cong, con ba hanh trinh nap, 
nen va xa la nhung hanh trinh chu^n bi 
va dupe thuc hi6n nhd dong nang hay 
quan tinh cua cac bo phan chuy6n dong 
quay nhu true khuyu, banh da va mot 
phan cong sinh ra cua cac xilanh khac 
doi vai dong ca nhi£u xilanh. 

- Thcfi diem mcf va dong cua cac 
xupap nap va xa khong trung vdi thai 
diem khi pittong a D.C.T va D.C.D, dupe goi la "th6i diem phoi khi". Day cung la mot 
dac diem ca ban de phan biet giua chu trinh lam vife thuc te vdi chu trinh lam viec li . 
thuyet cua dong ca. Trong chu trinh lam viec 1C thuyet cua dong ca, cac xupap nap cung 
nhu xupap xa khong mcf s6m va dong muon nhu da noi a tren. 

Tho'i diem phoi khi cung nhu cac goc ung vai thai gian mo va dong cua xupap nap va 
xa dupe bieu thi tren do thi phoi khi. 

Cac goc mcf sdm va dong muon hay goc phoi khi cua cac xupap nap va xa cung nhu 
goc danh lua sam (dong ca xang) hoac goc phun nhien liPu sdm (dong ca diezen) a cuoi 
ki nen co anh hudng nhi^u den cong su£t, hieu suit va lupng nhien lieu. Thong thuPng 
cac goc nay dupe xac dinh bang thuc nghiem (bang 1). 

Bang 1. Goc phoi khi, goc phun nhien lieu hoac goc danh lura 


Loai 
dong co 

Xupap nap 

Xupap xa 

Goc phun nhien 
lieu hoac goc danh 
lira sPm, truPc 
D.C.T 

Ma sam 

truac D.C.T 

Dong mupn 
sau D.C.D 

Mcf sdm 

truac D.C.D 

Dong muon 
sau D. C.T 

Dong ccf xang 

5° - 40° 

10° - 50° 

30° - 60° 

5° - 35° 

o 

O 

C"! 

O 

O 

Dong ca diezen 

10° - 30° 

45° - 75° 

30° - 60° 

5° - 30° 



Hinh 2.5: Do thi cong cua dong ca diezen 4 ki 




*. p 
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II. DONG CO 2 K'l 


Chu trinh lam viec cua dong cd hai ki cung bao bom cac qua trinh nap, nen, nd va xa, 
nhimg khac vdi dong ccf 4 ki la muon hoan thanh mot chu trinh lam viec, true khuyu cua 
dong cd 2 ki chi can quay mot vong, turc la 360° va pittong dich chuyen hai hanh trinh. 
Do do, trong mdi hanh trinh cua pittong se co nhieu qua trinh cung xay ra. 

Dong cd 2 ki thitdng dung, co hai loai: dong cd xang 2 ki khong co xupap va dong cd 
diezen 2 ki chi co xupap xa. 


1. Dong co xang 2 ki 

Chu trinh lam viec cua dong cd xang 
2 ki, loai khong co xupap, mot xilanh 
nhu sau: 

a) Hanh trinh nen 

Trong hanh trinh nen (hinh 2.6a), 
khi true khuyu 2 quay, pittong 5 dich 
chuyen tir D.C.D len D.C.T, neu Id xa 
4 dupe pittong day kin. Hoa khi cd san 
trong xilanh 6 bi nen, ap su£t va nhidt 
do tang dan, den khi pittong di g3n tdi 
diem D.C.T, thl bi boc chay, nhd bugi 
7 phong tia lira dien. 

Khi pittong di len dd nen hoa khi, d 
phfa diroi pittong, trong cacte 1, ap suat 
giam va hoa khi tir bo che hoa khi, qua 
ong nap va Id nap 3 dude hut vao cacte 
de chuain bi cho viec thoi hoa khi vao xi 



3) b) 


Hinh 2.6: Cac hanh trinh lam viec cua 
dong co xang 2 ki, loai khong co xupap 
1. Cacte; 2. True khuyu; 3. Lo nap; 4. Ld xa; 
5. Pittong; 6. Xilanh; 7. Bugi; 8. Ld thoi; 
9. Ranh clan; 10. Thanh truyen 

a hanh trinh sau. 


Cuoi hanh trinh nen, ap sua't va nhiet do cua hoa khi trong xilanh la: 

p c = 0,60 -r 1,00 MN/m 2 . 

T c = 400° ^ 600°K. 


b) Hanh trinh no va thay khi 

Trong hanh trinh nd va thay khi (hinh 1.6b), do hoa khi da ducrc dot chay d cuoi ki 
nen, nen khi pittong den D.C.T thi hoa khi cang chay nhanh hon, lam cho ap suat khi 
chay tang len va day pittong tir D.C.T xuong D.C.D, qua thanh truyen 10, lam quay true 
khuyu 2 sinh cong. 

Khi pittong dich chuyen gan tdi D.C.D, Id xa 4 md dong thdi sau do ld thoi 8, co 
chidu cao thap hefn 16 xa cung dude md va 16 nap 3 dong lai. Do do, khi chay sau khi da 
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lam viec, co ap suat (0,3 -s- 0,4 MPa) lcm hern ap suat khi troi (0,1 MPa), dupe xa ra ngoai 
va hoa khi 6 cacte bi nen co ap suaft (0,12 h- 0,13 MPa) Ion hon ap suat 
(0,11 MPa) cua khi chay con lai trong xilanh se theo ranh din 9, qua 16 thOi 8 vao xilanh 
6 phia tren dinh cua pittong, gop phan lam sach khi chay trong do va tao di6u kien cho 
hanh trinh sau. 

Trong hanh trinh no va thay khi, ap suat va nhiet do cua khi chay 6 xilanh la: 

p 7 = 2 -f- 3 MPa. 

T z = 2000° - 2300°K. 

Sau hanh trinh n6 va thay khi, neu true khuyu vin quay thi qua trinh lam viec cua 
dong co xang 2 ki lai lap lai nhir tren. 

Hinh 2.7 la do thi cong (a) va phoi khi (b) cua dong co xang 2 ki, loai khong co xupap. 



Hinh 2.7: Do thi cong (a) va phoi khi (b) cua dong co xang 2 ki, loai khong co xupap 

2. Dong co diezen 2 ki 

Dong co diezen 2 ki, loai co 16 thoi va xupap xa, co dac diem la khong diing cacte d6 
chua va thoi khi, ma dung may nen khi de thoi khi.true tiep vao xilanh. 

Chu trinh lam viec cua dong co diezen 2 ki nay nhu sau: 

a) Hanh trinh nen 

Trong hanh trinh nen (hinh 2.8a), khi true khuyu 1 quay, pittong 7 dich chuyen tir 
D.C.D len D.C.T, 16 thoi 9 duoc day kin va sau do xupap xa 6 cung dupe dong lai, 
khong khi co san trong xilanh 4 bi nen, ap suat va nhiet do cua no tang len cho den khi 
pittong gan t6i D.C.T, voi phun 5 cua h6 thong nhien lieu se phun nhien lieu 6 dang 
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sircmg mu, vdi ap suat cao (10 4- 14 MPa) hbn hgp vbi khong khi nen co nhiet do cao, 
lam cho nhien li6u tur chay ducfc. 

Cuoi hanh trinh nen, ap suat va nhi£t do cua khbng khi nen a trong xilanh la: 

p c = 4 -f- 5 MPa. 

T c = 800° 4- 900°K. 


b) Hanh trinh nova thay khi 

Trong hanh trinh no hay sinh 
cong va hay khi (hlnh 2.8b), do 
nhien lieu da dirge dot chay, nhb 
khong khi nen, co nhiet do cao a 
cuoi hanh trinh nen, nen khi 
pittong den D.C.T thi nhien lieu 
cang chay nhanh hon, lam cho ap 
suat khi chay tang len va day 
pittong tir D.C.T xuong D.C.D, 
qua thanh truyen 2, lam quay 
true khuyu 1 va sinh cong. 

Khi pittong dich chuyen g3n 
tdi D.C.D, xupap xa 6 mb, 
dong thbi sau do 16 thbi 9 cung 
diroc pittdng mb ra. Do do, khi 
chay sau khi da lam viec, co ap 
suat (0,4 4- 0,5 MPa) Ibn hon ap 
suat khi trbi, dirge xa ra ngoai, 
va khong khi mbi b ben ngoai, 

qua binh loc nhb may nen khi 3, buong khi 8 vao 16 thbi 9 dirge cung cap vao xilanh 
vbi ap suat khoang 0,14 4- 0,15 MPa lbn hon ap sudt cua khi xa con lai trong xilanh 
(0,11 4- 0,12 MPa) gop phan lam sach khi chay trong do va tao di6u ki6n tot cho 
hanh trinh sau. 



a) 


b) 


Hinh 2.8: Cdc hanh trinh lam viec 
cua dong co diezen hai ki, loai co xupap xa 
1. True khuyu; 2. Thanh truyen; 3. May nen khi; 
4. Xilanh; 5. Vdi plum; 6. Xupap xa; 7. Pittong; 
8. Buong khi; 9. Lo thoi. 


Trong hanh trinh no va thay khi, ap suat va nhiet do cua khi chay b xilanh la: 

p z = 8 4- 10 MPa. 

T z = 1900° 4 - 2100°K. 

Sau hanh trinh no va thay khi, ne'u true khuyu vSn quay, qua trinh lam vi6c ciaa dong 
co diezen 2 ki, loai co xupap xa lai lap lai nhu tren. 

Hinh 2.9 la do thi c6ng (a) va phbi khi (b) cua dong co di6zen 2 ki, loai co xupap xa. 
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Hinh 2.9 : Do thi cong (a) va phoi khi (b) cua ddng co diezen 2 ki, loai co xupcip xd 

Khi nghien curu nguyen II lam viec cua dong co xang va diezen 2 ki, co the rut ra mot 
so nhan xet sau: 

- Trong hai hanh trinh cua pittong, chi co mot hanh trinh sinh cong con hanh trinh kia 
dupe thuc hien nhef dong nang hay quan tlnh cua cac b6 phSn chuyen dong quay tron 
(nhu true khuyu, banh da) va mot phan cong sinh ra cua nhung xilanh khac doi vdi ddng 
ca nhieu xilanh. 

- Ap suat cua hoa khi (dong co xang) hoac khong khi (dong co diezen) thdi hay dua 
vao xilanh ldn hon ap sua't cua khi tr5i. Do do, phai dung bom hay may nen, nhd true 
khuyu din dong, nen cong suat dong co cung giam di. 

- Trong qua trinh lam viec co mot phan hanh trinh cua pittong dung d6 thoi va xa khi. 

- Khi thoi khi co mot phan nhien lieu hoac khong khi moi theo khi xa ra ngoai. 

- Ap suit va nhiet dp cua hoa khi hoac khong khi O cuoi qua trinh nen cung nhu qua 
trinh chay va dan no phu thuoc nhidu vao vi tri cua 16 thoi, 16 xa va ti so' nen cua dong co. 

Ti so nen cua dong co 2 ki dupe tlnh nhu sau: 


Trong do: 

V s ' - dung tlch lam viec thuc te cua xilanh, dupe tlnh tir luc pittong bit dau day 
kin 16 xa hoac xupap xa dong, khi pittong dich chuyen tu D.C.D len D.C.T cho 
den luc pittong 6 D.C.T; 

V c - dung tlch buong chay hay buong nen hoac dung tlch be nhat cua xilanh. 
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- Trong dong co 2 ki, qua trinh thoi (nap, hut), nen, no va xa khong dupe the hien ro 
rang d m6i hanh trinh nhu dong co bon ki. Do do, d dong co 2 ki, hanh trinh thCr nhat 
cung co the la hanh trinh thdi, xa va nen, con hanh trinh thtf hai la hanh trinh sinh cong 
hay no, xa va thoi v.v... 

2.3. SO SANH DONG CO 

I. SO SANH DONG CO 2 KI VOl D0NG cO 4 KI 

1. Uii diem 

- Dong co 2 ki co so hanh trinh sinh cong gap doi (khi co cung so vong quay true 
khuyu) va co cong suat Ion hon khoang 50 - 70% (khi co cung dung tich lam viec va so 
vong quay) so voi dong co 4 ki. 

- Dong co 2 ki chay deu hay em hem dong co 4 ki, vi moi vong quay cua true khuyu 
co mot hanh trinh sinh cong. Do do, voi cac dieu kien nhu nhau (S, D, i, n) thi d dong co 
2 ki co the dung banh da, dat tren true khuyu co kich thude va trong luqng nho hon so 
vdri dong co 4 ki. 

- Dong co 2 ki khong co xupap nap va neu dung cacte de thoi khi vao xilanh, thi cau 
tao don gian va dl sir dung hon so vdri dong co 4 ki. 

2. Nhuqc diem 

- Dong co 2 ki co hieu suat nho hon dong co 4 ki, do co su hao phi nhien lieu trong 
qua trinh thay khi. 

- Dong c d 2 ki co nhiet do hay nong hon khi lam viec so voi dong co 4 ki, do co so 
l^n sinh copg nhieu hon, lam cho dong co bi nong va dac biet doi vdri dong co diezen de 
bj bam mqoi than d buong chay v.v... 

- Dptig co xang 2 ki, ne'u dung cacte chua dau boi tron de thoi khi, thi dd lam hong 
dau/bOi tron. 

Nhu vay, neu can cur vao uu nhuoc diem tren, dong co xang 2 ki thuemg dupe dung d 
dong co co cong suat nho. Vi du: dong co phu hay lai d may keo, dong co d may phun 
thuoc trir sau va mot so dong co d moto hay xe may, con dong co diezen 2 ki lai dupe dung 
nhidu d dong co co cong sudt trung binh va ldn. Vi du: dong co oto va t^u thuy v.v... 

II. SO SANH DONG CO DIEZEN VC)I DONG CO XANG 

1. LTu diem 

- Dong co diezen co hieu suat ldn hon dong co xang, do hao phi nhien lieu it va ti so 
nen cao. Trong trudng hop, neu dong co xang co hieu suat tieu hao nhien lieu la 
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g x = 150 -s- 240 g/kW-h, thi dong co diezen la g d = 110 -s- 150 g/kW-h, nghia la lupng 
nhien lieu tieu hao o dong co diezen ft hcfn dong ccf xang khoang 30 - 35%. 

- Dong co diezen dung nhien lieu re tien va ft gay chay hon dong co xang. 

- Dong co didzen co he thong nhien lieu, dac biet la bom cao ap va voi phun ft bi hu 
hong va dd su dung hon he thong nhien lieu cua dpng co xang (bo che hoa khf...). 

2. Nhiroc diem 

- Dong co diezen co kfch thude va trong lupng ldn hon dong co xang, do luc khf chay 
trong dong co didzen lcm. Do do trong lirpng rieng cua dpng co didzen, tutc la trong 
lupng tren mpt don vi c6ng su£t tfnh bang kW, lem hon trong lupng cua dong co xang, 
khoang 40-70%. 

- Dong co diezen, dac biet la he thong nhien lieu (bom cao ap, voi phun) che tao kho 
hon dong co xang. Do do, gia thanh ban dciu cua dpng co diezen thuemg cao hon dong 
co xang. 

- Dong co diezen dung nhien lieu nang va phuong phap tao hoa khf hay h6n hop chay 
giua nhidn lieu phun mu vdi khong khf khong t6't, nen kho khoi dpng hon dpng co xang. 
Do do, cong suat cua dpng co diezen thuc te coi nhu bang cong su<ft cua dpng co xang, 
neu co cung dung tfch va so vong quay, mac d£u hieu sua't dpng co diezen ldn hon. 


2.4. NHUNG THONG S6 LAM VIEC CO BAN CUA D0NG CO 

Nhung thong so lam viec co ban cua dpng co xang hoac diezen, bao gom: cong 
sua't, hieu suat va suat tieu hao nhien lieu. Nhung thong so nay dupe chia lam 2 loai: 
thong so chi thi hay thong so tfnh toan, dac trung cho chu trlnh lam vide cua dpng co 
va thong so co fch hay thong so su dung, dac trung cho kha nang lam viec thuc te cua 
dpng co. ) 


I. TH0NG SO CHI THI 

1. Cong sqat chi thi 

Muon xa t dinh cong suat chi thi (N,) can 
phai biet afr suat chi thi (pj), la ap suat gia 
thiet khong doi tac dung len pittong trong mot 
hanh trinh lam viec de sinh ra mot cong bang 
cong chi thi (L,) cua khf chay trong mot chu 
trinh lam viec cua dpng co. 

Khi co do thi cong hay do thi chi thi 
(hinh 2.10), co the xac dinh dupe ap suSl chi 
thi trung binh nhu sau: 



Hinh 2.10: Do thi cong thuc te 
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F 

Pi= r m 

_ ^ 

Trong do: pj - ap suat chi thi trung binh (N/m ); 

F - dien tich cua do thi cong hay d6 thi chi thi, dupe gidri han gi&a dirang 
cong nen va chay gian net (mm ); 

L - chieu dai cua do thi cong (mm); 
m - ti le xich ap suat cua do thi cong (N/m /mm). 

Tri so cua ap su£t chi thi trung binh p } chfnh la chieu cao cua hinh chu nhat ABCD co 
dien tich bang dien tich cua do thi c6ng hay do thi chi thi. 

Cong suat chi thi la cong do khi chay thuc hien dupe a xilanh cua d6ng co trong mot 
dem vi thefi gian. 

Cong chi thi (L t ) do khi chay thuc hien dupe & xilanh cua ddng co sau mot chu trinh 
lam viec se la: 

Lj = p,V s Nm/chu trinh 
Trong do: pj - ap suat chi thi trung binh (N/m 2 ); 

V s - dung tich lam vide cua mot xilanh (m ). 

Neu goi x la so ki cua dong co hay so hanh trinh cua pittong sau mot chu trinh lam 
viec, thi cong hay cong sua't chi thi do khi chay thuc hien dupe 6 xilanh sau thefi gian 
m6t giay se la: 

l , = P l ,^ ,2n - (Nm/s) 

60 .t 

Trong do: p ; - ap suat chi thi trung binh (N/m 2 ); 

V s - dung tich lam vide cua mot xilanh (irr); 
n - so vong quay cua dong co (vg/ph); 


t - so ki cua dong co. 

Cong suat chi thi (Nj) cua dong.i^f'ed-nhieujdlanh, khi so lupng xilanh la i, co dang: 

N = P,- v »- n -‘ (kW) 


N . _ P V-il.i 


- 5 —— (ma luc) 

22,07.10" 2 .t 


2. Hieu suat chi thi 

Hieu suat chi thj (rjj) la ti so giua nhiet lupng bien doi thanh cong chi thi cua chu 
trinh so voi nhiet lupng cua nhien lieu tieu hao: 

^G^.Qh 
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Trong do: Lj - cong chi thi (J); 

G nl - lupng nhien lidu tieu hao (m 3 ); 

Q h - nhiet tri cua nhien lieu (J/m ). 

Hieu sudt chi thi thudng co gia tri nhu sau: 

Dong co xang: rjj = 0,25 4- 0,35 

Dong cor diezen r|j = 0,28 4- 0,50. 

3. Suat tieu hao nhien lieu chi thj 

Tfnh kinh te cua dong ccr cung co the danh gia bang suat tieu hao nhien lieu cho mot 
kW chi thi trong mot gid (gj). 

‘■ h ' 0 ’ "' kw - 11 


hay 


gi = 


r nl 


73,55.Nj 


• 10 ' 


(g/ma luc-h) 


Trong do: G n) - lupng nhien lieu tieu hao trong mot gicr (kg/h); 

Nj - cong suat chi thi (kW). 

Suat tieu hao nhien lieu chi thi thucmg co gia tri nhu sau: 

Dong ca xang gj = 140-4 180 g/kW-h 

hay g; = 1904- 250 g/ma luc-h. 

Dong ccr diezen gj = 964 125 g/kW-h 

hay gj = 130 4- 160 g/ma luc-h 

CO ICH 

1. Cong su£t co (ch 

Cong suat chi thi phat sinh trong xilanh d6ng co khong phai bien doi hoan toan thanh 
cong co fch, ma mot phan bi tieu hao de khac phuc ma sat giua cac bd mat lam viec cua 
nhung chi tiet (xilanh va pittong, true khuyu va 6 do v.v...), giua nhung chi tiet chuyen 
ddng va kh6ng khi (true khuyu, thanh truyen, banh da v.v...). Mot phan c6ng suat khac 
de dan dong cac bo cau va he thong phu (bom, quat gid, may phat di6n, may nen khi 
v.v...). Do do, cong suat co ich hay cong suat su dung tren true khuyu cua dong co (N e ) 
se nho hon cong suat chi thi (Nj) mot tri sd bang edng suat dung d6 khac phuc nhung trd 
luc ke tren va duoc goi la cong sua't ton that co hoc (N T ). 

Nhu vay, edng suat co ich se la: 



N c = Nj - N t (kW) 
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Cong sucft ton that co hoc, tuong tu cong suit chi thi, co the xac dinh nhu sau: 

p T .V s .n.i 


N t = 


30 .T 


(kW) 


Trong do: py - ap sua't ton that co hoc trung binh, la mot phan cua ap suat chi thi 
trung binh tieu hao cho ton that ccf hoc (N/m ); 

Vs - dung tich lam viec cua mot xilanh (m 3 ); 
n - so vong quay cua true khuyu (vg/ph); 
i - so lupng xilanh cua d6ng co; 
x - s 6 ki cua dong co. 

Neu lay ap suat chi thi trung binh pj trir di ap suat tdn that co hoc trung binh pj, thi 
con lai mot ph^n ap suat khong doi tac dung len pittong de sinh ra mot cong bang cong 
co ich hay edng sir dung tren true khuyu dong co. Tri so nay, goi la ap suat co ich trung 
binh p e va dupe xac dinh nhu sau: 

Pe = Pi - Pt (N/m 2 ) 

Trong do: p f - ap suat chi thi trung binh (N/m ); 

pj - ap suat ton that co hoc trung binh (N/m ). 

Ap suat co ich trung binh p e cua cac dong co cung khac nhau va khi lam viec vdi 
cong suat dinh mire, thucmg nam trong giori han: p e = 0,4 4-1,0 MPa. 

C6ng suat co ich cua dong co (N e ), tuong tu cong suat chi thi co the xac dinh theo ap 
suat co ich trung biph (p e ) nhu sau: 

p e .V s .n.i\ 


N e = 


30.x 


hay 


N Pe-X-n-i 
' 22,07.10" 2 .t 



Trong tinh toan dong co, de danh gia nhung t6n that co hoc thucmg dung hieu suat co 
hoc (r| T ), la ti so giua ap suat co ich trung binh (p e ) va ap suat chi thi trung binh (p/): 

„ Pe _ Pi “ Pt., Pt 

r] T - — - -l 

Pi Pi Pi 

hoac cung co th£ bieu thi hieu suat co hoc bang cong suat co ich (N e ) va cong suat chi 
thi (N;) nhu sau: 


“Ht 


N e N,-N t 1 N t 
N, N, Nj 


Nhu vay, khi tang phu tai cua dong co, neu van giu nguyen t6 vong quay thi cong 
suat ton that co hoc hau nhu khong thay doi. Do do, hieu suat co hoc tang len, nhung khi 
dong co chav khong tai, tire la cong sua't co ich bang khdng, thi hieu suat co hoc cung 
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bang khong (r) T = 0) va luc nay toan bo cdng su&'t chi thi dung de tieu hao cho t6n that 
cor hoc, nghla la cong su£t chi thi bang cong suat t6n that cor hoc (N; = N T ). 

Hieu suat co hoc phu thuoc chu yeu vao loai dong co va chat luong che tao cua d6ng 
co. Ngoai ra, hieu suat co hoc con phu thuoc vao cac dieu ki6n sir dung. Do do, neu dieu 
kien sir dung kh6ng tot, thi hieu suat co hoc cua dong co cung giam. 

Trong dieu kien lam viec binh thircmg, hieu suat co hoc cua dong co se la: 
r| T = 0,70 0,85. 


2. Hieu suat co ich 

Hieu suat co ich (r] e ) la ti so giua nhiet luong bien d6i thanh cong co ich tren true 
khuyu dong co so vdi nhiet lirong cua nhien lieu tieu hao: 


Tie = 


G ni-Qn 


Trong do: L e - cong co ich (J); 


Q n i - luong nhien lieu ti£u hao (m 3 ); 

Q h - nhiet tri cua nhidn lieu ( S/m ). 

Hieu suat co ich co tinh den ton that nhiet cung nhu ton that co hoc cua dong co va 
thuefng co gia tri sau: 

Dong co xang: rj e = 0,18 0,30. 

ipong co diezen: r^e = 0,27 + 0,42. 

3. Suat tieu hao nhien lieu co k 


Suat tieu hao nhien li6u co ich cua dong co, tuong tu suat tieu hao nhien lieu chi thi 
va co the xac dinh nhu sau: 

G nl 


hay 


Se 


Se 


N. 


10 ' 


r nl 


(g/kW-h) 


10 5 (g/ma luc-h) 


73,55N e 

Trong do: G n , - luong nhien lieu tieu hao trong mot gicr (kg/h); 

N e - cong suat co ich (kW). 

Suat tieu hao nhien lieu co ich cua dong co thuemg co gia tri nhu sau: 
Dong co xang: g e = 150 -r 240 g/kW-h. 

hay g e = 210 -s- 280 g/ma luc-h. 

Dong co diezen: g^. = 110-:- 150 g/kW-h. 

hay g e = 160 -r 210 g/ma luc-h. 
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2.5. DONG CO NHIEU XILANH 

Dong co mot xilanh, khi lam viec, chi co mot hanh trinh la sinh cong con cac hanh 
trinh khac tieu hao cong va true khuyu quay khdng deu. Muon dong co lam viec em hay 
true khuyu quay d£u hon thi phai dung banh da, co kich thudre va trong luong nhflit dinh, 
dat tren true khuyu. De tang cong su£t, lam cho true khuyu quay deu va giam kich thirdc 
cung nhu trong luong cua banh da, thubng dung dong co nhidu xilanh. So luong xilanh 
cua dong co co the la: hai, bon, sau va tarn v.v... 

Trong dong nhi£u xilanh, hinh dang true khuyu, dac biet la goc lech cua true khuyu 
co anh hubng nhieu den qua trinh lam vide cua dong co. Goc lech cua true khuyu la "goc 
hinh hoc giua hai khuyu true, tuong ling vefi hai co bidn cua 2 xilanh lam viec hoac sinh 
cong ke tiep nhau va co the xac dinh nhu sau: 


<j> = 


a.360° 


(do) 


Trong do: (j) - goc lech cua true khuyu (do); 

a - s 6 vong quay cua true khuyu trong mot chu trinh lam viec cua dong co 
(dong co 4 ki a = 2; dong co 2 ki: a = 1). 
i - so luong xilanh cua dong co. 

Khi bo tri goc lech cua true khuyu thucfng phai xet den dieu kien can bang cua d6ng 
co de bao dam cho dong co lam viec it rung d6ng. Do do, b dong co co 2 xilanh goc lech 
cua true khuyu la 180°, nghia la true khuyu co etThien o hai phfa ddi dien nhau. Ngoai 
ra, de dong co co nhidu xilanh lam viec dupe em thi phai'bb4rr4huLJiiTam viec hoac sinh 
cong cua cac xilanh cho hop If. Sau day la mot so vi du ve goc lech (J) cua true khuyu va 
thu tu lam viec hay no hoac sinh cong 
cua cac xilanh o dong co nhieu xilanh. 

Vi du 1: Hinh 2.11 la so d6 co cSii 
bien - tay quay hay co c£u true khuyu - 
thanh truyen cua dong co 4 ki, 4 xilanh, 
mot hang, co goc lech true khuyu 
<J> = 180° va bang 2 la thii tu lam viec (no) 
cua cac xilanh (1-3-4-2). 

Khi true khuyu quay dupe nira vong 
quay thu nhat, tire la t£r 0° den 180°, 
xilanh 1 no va pittong cua no dich 
chuyen tu D.C.T xuong D.C.D, trong khi 
do pittong cua xilanh 4 cung dich chuyen 
tu D.C.T xuong D.C.D nhung lai nap hoa 



Hinh 2.11: S<7 do co can bien - tay quay 
cua dong co4 ki. 4 xilanh, mot hang, 
co goc lech true khuyu <f> - 180°• 
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khi (dong co xang) hoac khong khf (dong co diezen). Pittdng cua xilanh 2 va xilanh 3 
deu dich chuyen tir D.C.D len D.C.T nhtfng pittong cua xilanh 2 xa con pittong cua 
xilanh 3 lai nen. 

Khi true khuyu quay tiep nura vong quay thur hai, turc la tur 180° den 360°, pittong cua 
xilanh 1 va xilanh 4 dich chuyen tCr D.C.D len D.C.T, xilanh 1 xa, xilanh 4 nen. Pittong 
cua xilanh 2 va xilanh 3 dich chuyen tur D.C.T xuong D.C.D, xilanh 2 nap con xilanh 3 
no hay sinh cong. 

Khi true khuyu quay tiep nua vong quay thur ba, turc la tijf 360° d6n 540°, xilanh 1 nap, 
xilanh 2 nen, xilanh 3 xa va xilanh 4 no. 

Khi true khuyu quay tiep nua vong quay thur tu, tire la ttir 540° den 720°, xilanh 1 nen, 
xilanh 2 n6, xilanh 3 nap va xilanh 4 xa. 

Nhu v&y, khi true khuyu quay het hai vong, tufc la tur 0° den 720°, m6i xilanh cua dong 
co deu hoan thanh mot chu trinh lam viec gom bon hanh trinh nap, nen, no va xa. Khi true 
khuyu dong co quay tiep, cac hanh trinh mdri lai di6n ra lan luot theo thur tu tren. 


Bang 2. Thur tu lam viec cua cac xilanh dong co 4 ki, 4 xilanh, 

mot hang (1-3-4-2) 


Vong quay 
true khuyu 

Nua vong quay 
true khuyu 

Xilanh 

1 


3 

4 

Thu nhat 

Thu nha't 
x (0°- 180°) 

//;//// 

NQ>; 

v//A\ 

Xa 

Nen 

Nap 


‘s 

Thir hai 
(180° -360°) 

Xa 

Nap 


Nen 

Thir hai 

Thurba 
(360° - 540°) 

Nap 

Nen 

Xa 

5noJ: 


Thur ba 
(540° - 720°) 

Nen 

r././j*/ ■/ 

WS/s 

Nap 

Xa 


Vi du 2: Hinh 1.12 la so do co cau bien - tay quay cua dong co 4 ki, 6 xilanh, mot 
hang, co goc lech true khuyu § = 120° va bang 3 la thu: tu lam viec cua cac xilanh 
(1-5-3-6-2-4). 

Trong truemg hop nay, cac xilanh lam viec kep tiep nhau vdi goc lech true khuyu 
<{) = 120° hay 2/3 vong quay cua true khuyu, khac vdi dong co 4 ki, 4 xilanh co goc lech 
true khuyu <|> = 180° hay 1/2 vong quay cua true khuyu. Do do, cac hanh trinh cua 
pittong khong bat dau va ket thuc cung mot luc ma cac hanh trinh sinh cong hay no 
trung nhau mot goc la 60°. 
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Hinh 2.12: Sa do ccfcd'u - fay quay cua dong ca4 ki, 6 xilanh, mot hang, 
co goc lech true khuyu <fi = 120° 


Bang 3. Thur tir lam viec cua cac xilanh dong co 4 ki, 6 xilanh, 
mot hang (1-5-3-6-2-4) 



Khi true khuyu quay, xilanh 1 n6 chua xong, nghla la true khuyu con phai quay 60° 
nua mcri no xong, thi xilanh 5 da bat dau no, nghla la cham hon xilanh 1 la 120°. Xilanh 
5 nd hay sinh cong chua xong thi xilanh 3 da sinh cong v.v... Do do, true khuyu dong co 
co 6 xilanh quay ddu hon d6ng co co 4 xilanh. 
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Vi du 3: Hlnh 1.13 la so do co c£u bien - tay quay cua d6ng co 4 ki, 8 xilanh, hai 
hang (hlnh chur V), c6 goc lech true khuyu <j> = 90° va bang 4 la thu tir lam viec cua cac 
xilanh (1-5-4-2-6-3-7-8). 



liinh 1.13: So do ccf can bien - tay 
quay cua dong co4 ki, 8 xilanh, 
hai hang (hlnh chi? V), co goc lech 
true khuyu (ft = 90° 


Trong dong co co 8 xilanh. hlnh chu V, thi m6i c<5 bien 6 true khuyu duoc noi voi 
hai thanh truyen (vl du: thanh truyen cua xilanh 1 va xilanh 5 ciing noi vdi mot co 
bien v.v...) va cac hanh trinh sinh cong hay no xay ra trung nhau mot goc 90° hoac 
1/4 vong quay. 

r 

Nhu vsiy, o dong co nhi6u xilanh, co the bo tri m6t hang hoac hai hang, neu so xilanh 
cang nhi6u thi goc trung nhau cua cac hanh trinh sinh cong hay no cang lorn va dong co 
lam viec cang em hon. 


Bang 4. Thu tir lam viec cua cac xilanh dong co 4 ki, 8 xilanh, 
hai hang (1-5-1-2-6-3-7-8) 




















































2.6. CAC CO CAU VA HE THONG CUA DONG CO 

I. CO CAU BIEN - TAY QUAY 

A - Luc tac dung 

Khi dong co lam viec, ccf ca'u bien - tay quay chiu tac dung cua lire do khi chay dan 
no va lire quan tinh cua cac chi tiet hoac bo phan chuyen dong tinh tien va quay. 

1. Luc khi chay 

Trong qua trinh chay va dan nd, khi chay d xilanh co ap suS't rat cao, day pittong dich 
chuyen tu D.C.T xuong D.C.D, qua thanh truyen lam quay true khuyu va sinh cong. Luc 
khi chay co tri so bien doi va phu thuoc vao vi tri pittong trong xilanh hay goc quay cua 
true khuyu. 

Luc khi hay (p k ), 6 mot thbi diem da cho, co the xac dinh nhu sau: 

K = (N) 

Trong do: p k - ap su^'t khi chay a mot thdfijdidm nao do tren do thi cong (N/m 2 ); 

D - dudng krnh xilanh (m}: 

2. Luc quan tlnh 

a) Luc quan tinh chuyen dong tinh tien 

Luc quan tinh chuyen dongltinh tien sinh ra do sir chuyen dong khong deu cua nhom 
pittong (bao gom pittong, cho! pittdng, seemang) va phSn tren cua thanh truyen (bang 
1/4 khoi lucmg thanh truyen chuyen dong tinh tien da duqc quy dan ve tarn chot pittong - 
vi thanh truyen chuyen dong song phang). 

Khi d6ng co lam viec, neu pittong a D.C.T hoac D.C.D thi toe do cua pittong bang 
khong va pittong doi hudng chuyen dong, con gia toe cua no lai co tri so Ion nhat. 
Nhung sau khi da qua cac D.C.T va D.C.D, thi toe do cua pittdng lai tang dan va co tri 
so Ion nha't d khoang gifia cac hanh trinh, con gia toe cua no lai giam dan cho ddn khi co 
tri so bang khong. Nhu vay, pittong hay nhom pittong chuyen dong tinh tidn di lai la 
chuyen dong khong d£u hay chuy6n dong co gia toe thay doi. 

Theo li thuyet ve co hoc, thi lire se ti le vdi khoi luqng va gia toe, nghTa la trong 
trudng hop nay, luc quan tinh chuyen d6ng tinh tien pj co the xac dinh nhu sau: 

Pj = m,.a (N) 

hay P| = m | .r(cos a + X cos 2a) (N) 

Trong do: 

mj - khoi luqng cua nhom pittong va 1/4 khdi luqng cua thanh truyen (N. s /m); 
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x -y 

a - gia tdc cua nhom pittong va phin tren cua thanh truyen (m/s ); 

r - ban kinh tay quay, tire la khoang each tu tam c6 bien den tay quay cua true 
khuyu (m); 


y , , 7i.n 

0 ) - toe do goc cua true khuyu (rad/s) hay co = (n - so vong quay true khuyu 

trong 1 phut, vg/ph); 

X - ti so giua ban kfnh tay quay (r) va chidu dai thanh truyen (L), tire la khoang 

, r 

each tu tam co bien den tam chot pittong (X = —); 

L/ 

a - goc quay cua true khuyu tinh tiT D.C.T. 

b) Life quan tinh chuyen dong quay 

Luc quan tfnh chuydn dong quay P q hay luc quan tinh li tam sinh ra do su chuyen 
dong quay diSu cua cac bo phan khong can bang, bao gom co bien, ma khuyu va phan 
dudi cua thanh truyen (khoang 3/4 khoi luqng thanh truyen chuyen dong quay da duqc 
quy din vi tam co bien). 

Luc quan tmh chuy6n dopg^ quay P q co the xac dinh nhu sau: 


= nr-, .r.fo 


(N) 


'q “ l 2' 

Trong do: / 

m 2 - khoi luorig cac bo phan chuyen dong quay khong 
can bang (N. s~/m); 

r - ban kfnh tay quay (m); 

co - toe do goc cua true khuyu (rad/s). 

Lire tac dung len dinh pittong hay ch6t pittong P (hinh 2.14) 
la hop lire cua lire khi chay P K va lire quan tinh chuyen dong 


tinh tien P^: 


P = P^ +P ; 


(N) 



Luc P phan thanh hai lire; 

- Luc P t[ tac dung tren dudng tam thanh truyen va diy thanh 
truyen di xuong: 

P 


Hinh 2.14: 

Luc tac dung o' 
ccf can bien - tay quay 


p„ = 


cosp 


Trong do: p - goc lech giua dudng tam xilanh va dudng tam thanh truyen. 

- Luc N (lire ngang) tac dung theo chieu thing goc vdi dudng tam xilanh, ep pittong 
sat vao xilanh, gay mai mon pittong, seemang va xilanh: 

N = P.tgP 
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Doi lire P u den dudng tarn co bien hay chot khuyu r6i lai phan thanh hai lire: Luc tiep 
tuyen T = P tt .sin(a + P), lam quay true khuyu, truyen cong suat ra ngoai va luc phap 
tuyen Z = P u cos(ot + P) lam mai mon o true. 

Luc tiep tuyen tao ra momen quay cua dong ca M = T.r de dan dong may cong tac (may 
bom nude, may phat dien, banh xe chu dong cua oto, may keo va moto xe may v.v...). 

Nhu vay, ngoai luc tiep tuyen (T) la luc co ich con cac luc khac la lire co hai nhu: luc 
khi chay tac dung vao nap xilanh, lire ngang (N), luc phap tuyen (Z), luc quan tlnh 
chuyen dong tinh tien (Pj) va luc quan tinh li tarn (P q ) lam cho dong co bi rung dong va 
chong mon. 

De giam rung dong va mai mon cua dong co, co the can bang luc quan tmh li tarn 
bang each dung doi trong dat tren phuong keo dai cua ma khuyu, ngupc chieu vdi chot 
khuyu hay c6 bien. Con cac luc khac de cho khung hay be cua dong co chiu dung. Rieng 
luc quan tmh chuyen dong tinh tien, co the can bang dupe, nhung co cau rat phurc tap, do 
do chi ap dung d mot so it d6ng co. 

B - Cac chi tiet 

Cac chi tiet cua co cau bien - tay quay co the phan thanh hai nhom: nhom co dinh 
(than xilanh, nap xilanh va cacte) va nhom chuyen dong (pittong, seemang, chot pittong, 
thanh truy6n, true khuyu va banh da). 

Sau day se gidi thieu cong dung va ca'u 
tao cua cac chi tiet thuoc hai nhom tren. 

1. Than xilanh " 

Than xilanh cung vdi ndp xilanh va 
dinh pittong tao thanh buong chay. Trong 
dong co nhi6u xilanh, cac xilanh thuemg 
due lien vdi nhau thanh mot bp phan cung 
goi la than xilanh hay than may. Hien nay, 
than xilanh co the due lien vdi nua tren 
cua cacte thanh than xilanh - cacte (hinh 
2.15) hoac than xilanh due lien vdi ca 
cacte thanh than dong co hay than may. 

Than xilanh dupe due bang gang hoac 
hop kim nhom. L6 xilanh dupe gia cong chmh xac (mai va doa) de giam ma sat giua 
xilanh vdi pittong va seemang. C) mot so dong co de tiet kiem cho viec sua chua, khi che 
tao mat xilanh dupe ma mot ldp crom hoac lap ong lot xilanh hay con goi la somi xilanh 
(hinh 2.16a). De bao dam cho ong lot ap khft vao xilanh, ngudi ta dung nhurng vong cao 
su hay cac tarn dem. Khi xilanh bi hu hong (mon, nut hoac bi xude v.v...), thi chi can ma 



Hinh 2.15: Than xilanh (1), tain clem (2) 
va nap xilanh (3) 
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lai mot ldp crom hoac thay the ong lot xilanh mdi la dupe. Dong co co th6 lam mat bang 
nude, nhd cac duOng din nude va "ao nude" hoac lam mat bang khong khi, nhd cac 
phie'n hay go tan nhiet (hinh tron, hinh vuong hoac hinh chtf nhat) a mat ngoai xilanh 
hoac than may, nap may (hinh 2.16b). 



Hinh 2.16: Ong lot xilanh (a), than va nap xilanh lam mat bang khong khi (b) 

1. Ong lot xilanh; 2,-Yong cao su (dem); 3. Than xilanh; 4. Nap xilanh. 

Than xilanh dong cg,4ki, dung cd cdu xupap dat, cd cau tao phurc tap hdn than xilanh 
dung co cau xupap theo. 

Than xilajplrcfong co 2 ki, loai khong co xupap, co dac diem la: d than xilanh co 
dudng nap thong xuong cacte, dudng thoi thong tCr cacte len ph£n dung tfch lam viec cua 
xilanh va duong xa thpng tu xilanh ra ngoai ong xa. Tuy theo loai ddng co, ma vi trf 
cung nhu cau tao cac dudng nap, xa va thdi khac nhau, nhung thong thudng dudng thoi 
bao gid cung lam nghieng len phfa tren mot goc nhat dinh va dat d hai ben thanh xilanh. 
Hai ddng khi cua 16 thdi vao xilanh se hoi tu a mot diem roi mdi di nguoc len phia tren 
de nap d^y xilanh va day khi chay da lam viec ra ngoai. 

2. Nap xilanh 

N£p xilanh con goi la culat, cd tac dung day kin Id xilanh va cung vdi xilanh, pittong 
tao thanh buong chay. Nap xilanh dupe lap chat vdi than xilanh nhd vit cay (gujong) va 
dai oc (ecu) hoac bulong. 

Nap xilanh thudng dupe due bang gang hop kim hoac hop kirn nhom. O dong co 
xang, nap xilanh che tao bang hop kim nhom, vi dan nhiet tot nen cd kha nang nang cao 
ti so nen, khong sp chay kich no, do do cd the nang cao dupe cong suat cua dong co. 

Dd lap ghep dupe kin, mat tiep xuc cua than xilanh vdi nap xilanh dupe gia cong rat 
can than (chinh xac va nhan) va cd tarn dem thudng lam bang amiang hoac amiang cd 
boc thep hay dong mong vdi chidu day khoang 1,50 4- 1,75mm. O mot so dong co co 
cong suat nhd, giQa nap va than xilanh khong dung tarn dem ma loi dung su bien dang 
kim loai cua nap xilanh, lam bang hop kim nhom va nhd gia cong chinh xac bd mat tiep 
xuc khi che tao de bao dam do kin, khit. 
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Cau tao cua nip xilanh phu thuoc vao loai d6ng ca, vi trf dat xupap va phuang phap 
lam mat v.v... 

Nap xilanh dong ca bon kl, dung co clu phoi khf xupap dat, co cau tao don gian 
(hinh 2.15). C> nap xilanh co dudng din nude lam mat hoac phien tan nhiet va co cac 16 
de lap bugi, luon vft cay v.v... 

Nap xilanh dong ca 4 ki dung ca 
cau xupap treo (hinh 2.17) co ca'u 
tao phuc tap han. O nip xilanh nay 
co them ong hay 16 din hudng 
xupap, 16 nap va xa v.v... 

3. Cacte 

Cacte hay hop true khuyu dung 
de lip true khuyu, true cam va 
chua dau boi tran. Cacte- co the 
due hay che tao ii€n vefi than 
xilanh hoac rieugfT 

Cacte thgfrng co cau tao dan 
gian. Tuy Vay, 6 mot so dong ca, do 
yeu cau phoi hapiam viec giua cac 
ca cau va he thong ma cacte co cau 
tao phuc tap han. 

Vi dit: Cacte cua dong ca moto, 
xe may co cau tao phuc tap, vi no khong nhung dugc dung d6 lip true khuyu ma con 
dung dC lip dat cac banh rang cua hop so va cac bo phln truyen dong khac nhu: banh 
da tu (vo lang manhetic, may phat dien), b6 li hap v.v... 

Cacte thudng dugc che tao thanh hai nua roi dung bulong ghep chat lai vdi nhau. 
Cacte cua dong ca 2 ki, loai khong co xupap dugc dung de chufa va thoi khf, nen phai 
lam kin. Vi vay, ngoai viec dung dem hoac gioang a mat lip ghep, hai dau true khuyu, 
gin a true con lip them vong dem (phot) de’ ngan khf lot ra ngoai. 

Cacte giong nhu than xilanh, dugc che tao blng gang hoac hap kirn nhom. 

Hinh 2.18 la nip va than xilanh cua dong ca kieu chu V co tarn xilanh. 

4, Pittong 

Pittong la mot chi tiet hay bo phan chuyen dong tinh tien di lai true tiep nhan lire cua 
khf chay qua chot pittong va thanh truy6n, lam quay true khuyu de sinh cong. Ngoai ra, 

y ^ 7. 

pittong con cung vai than va nap xilanh tao thanh buong chay. O dong ca 2 ki, pittong 
con co tac dung nhu mot van truot dong ma cac 16 thoi, 16 nap va 16 xa. 



Hinh 2.17: Nap xilanh dong co diezen 4 ki 
dung xupap treo 

I. Nap xilanh; 2. Vdi plum; 3. Xupcip; 

4. Ong dan Inrd'ng; 5. Ld xo; 6. Don gdnh; 
7. True; 8. LS nap hoac xa. 
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I. Nap xilanh ben phdi; 2. Ong lot xilanh; 3. Dem ong lot xilanh; 4. Vault (Id) dink 
hifdng cho ong lot xilanh; 5. Than xilanh; 6. Tam dem ciia nap bank rang phdn 
phdi; 7. Vong phdt ciia dau tnfdc true khuyu; 8. Nap bank rang phdn phdi; 

9. Tam dem ciia nap xilanh. 

Trong qua trinh lam viec, pittong chiu lire Ion, nhiet do cao, va cham manh va ma sat 
nhi£u nen c£n phai co do ben cao. 

Pittong thuong che tao bang hop kim nhom hoac gang. Pittong hop kim nhom dirpe 
dung nhieu, v] co iru di£m la nhe, dan nhiet tot, he so ma sat nho va d£ che tao. Pittong 
gang chi dung o mot so dong co co so vong quay thafp (n = 2.000 4- 2500 vg/ph) hoac 
lam viec vdi tai trong Ion. 

Pittong co hai loai: cat lam hai nira (hinh 2.19a) va khong cat hay lien khoi (hinh 
2.19b). Loai li£n khoi dupe dung nhi£u hon ca. Loai nay co ca'u tao hinh tru rong, mot 
dau kin, trong co nhieu get hay gan d£ tang them do ben, thuong chia lam 3 phan: dinh, 
dau va than. 

a) Dinh pittong 

Dinh pittong co nhieu dang khac nhau, co the la: dinh bang, dinh 16i hoac dinh lorn 
tuy theo cau tao ciia buong chay, ti so nen, ktch thudfc xilanh va phuong phap phun 
nhien lieu v.v... 
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Pittong dinh bang dirpc dung nhieu nha't, vi co iru diem la: dien tich chiu nhiet nho va 
che tao dofn gian. 



Hinh 2.19: Pittong (qua nen) 

1. Dinh; 2. Ranh hay khe thodt nhiet; 3. Ranh lap seemang khi; 

4. Ranh lap seemang ddu; 5. Lo lap dc hay chot pittong. 

h) Ddu pittong 

Dau pittong la phan tir ranh dat seemang a phia tren 16 de lap dat ac hay chot pittong 
den dinh. Dau pittong €6 ranh de lap seemang khi va seemang dau. 

Tac dung cua seemang la bao kin buong chay, ngan khong cho dau boi trem tir cacte len 
bu6ng chay (dong co 4 ki) va phan bo' dau boi tron deu tr6n be mat xilanh (dong co 2 ki). 

So' lupng ranh lap spemang tren dau pittong, thtfdrng co th 2 den 4 ranh, tuy theo loai 
dong co. 

Trong dong co 2 ki, loai khong co xupap, do co 16 thoi, 16 xa va 16 nap nen phai lam 
chot dinh vi 6 cac ranh dat seemang, de khong cho phan cat (mieng cat) cua seemang 
xoay ve phia cac 16 thoi, xa, nap bao dam cho seemang khong bi gay. Ngoai ra, o mot so 
dong co, dau pittong con co mot ranh hep chan nhiet 6 phia tren de phan chia nhiet deu 
cho cac seemang. 

Dau pittong do chiu nhiet cao nhat, nen thtfbng lam dang hinh con d6 tranh bi ket 
trong xilanh. 

c) Than pittong 

Than pittong la phan tinh tir ranh lap seemang 6 duoi, tren 16 lap chot pittong trd 
xuong, co tac dung dan hudng cho pittong chuyln dong trong xilanh va truy6n lire 
ngang cho thanh xilanh. 

Than pittong a dong co diezen thircmg dai hon & dong co xang, phan day co 1 - 2 
ranh d6 lap seemang dau (trong ranh co nhieu 16 dan dau). Mat cat ngang than 
pittong thircmg co dang hinh ovan, chi6u true ngan la chieu dubng tarn chot pittong 
(hinh 2.20) hoac hinh tron co xe ranh ngang, nam trong ranh lap seemang hoac xe 
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ranh doc theo hinh chu T. 
Nhd co dang hinh ovan va 
cac ranh cdt ngang hay doc 
ma pittong co kha nang dan 
hdi khi chiu lire va chiu nhiet, 
dong thdi khi bien dang trd 
thanh trdn va khong bj ket 
trong xilanh. 

Tren than pittong co 16 de 
lap chot pittong vdi thanh 
truyen. 




Hinh 2.20: Than pittong dang ovan va chot pittong 
J. Mat cat ngang cua than pittong; 2. Chot pittong. 


Than pittong dong co 2 ki, 

loai khong co xupap thudng lam khuyet hoac co 16 6 phfa dudi. Nhd do, khi pittong dich 
chuyen len gan D.C.T thi phan khuyet hoac 16 nay se trung vdri 16 nap tren than xilanh de 
hoa khi tir bo che hoa khf theo ong nap vao cacte. 


Mat ngoai cua pittong dupe gia cong rat kT (chtnh xac, nhan...)- C5 dong co nhieu 
xilanh, thi kich thude hay khoang each tir dudng tarn 16 lap chot pittong ddn mat dinh 
pittong cung loai ph^i bang nhau. Ngoai ra, cung phai bao dam dudng tarn 16 lap chot 
pittong thang goc vpfi dudng tarn cua pitt6ng. 

5. Secmang 

f ; 

a ) Secmang kiu. 

. Secmang iybi 1 (hinh 2.21a) 
co tac dung ngan khong cho khi 
d buong chay lot xuohg cacte. 

Vi d hanh trinh nen, neu hoa 
khi hoac khong khi trong buong 
chay lot xuong cacte, thi ap 
suat d cuoi ki nen giam, lam 
cho cong suat dong co cung 
giam theo va nhieu khi dong co 
khong lam viec dupe hoac rat 
kho khcri dong. 



Hinh 2.21: Secmang (a) va mieng cat (b) 
1. Secmang khf; 2. Secmang dan. 


Ngoai ra, secmang khi con co tac dung truyen nhiet tir pittong, qua xilanh ra ngoai va 
phan bo deu dau boi tron tren mat xilanh dd giam ma sat hay giam mai mon giOa 
pittong, secmang vdi xilanh (hinh 2.22a). Lupng dau boi tron nay, phai bao dam khong 
tao thanh muoi than d trong buong chay. 
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b) Secmang ddu 

Seemang dau 2 (hinh 2.21a) co tac dung chu yeu la ngan khong cho d£iu boi tron tir 
cacte b^n len buong chay (hinh 2.22b). Neu dau boi trem hay dau nhbn ban hay lot len 
buong chay se tao thanh muoi than, bam vao nap xilanh va dinh pittong v.v... Nhung ch6 
co muoi than nhiet se tap trung nhieu hem, lam cho be mat pittong va nap xilanh dan no 
khong ddu, co the lam nbt dinh pittong va nap xilanh. Ngoai ra, hien tupng do con gay 
nen chay sbm b nhung khu vuc co nhiet do cao, lam anh hubng xffu den sir hoat dong 
cua dong co. 



Hinh 2.22: Qua trinh dan dau cua seemang kid (a) va ngan ddu cua seemang ddu (b) 

I. Pittong; 2. Xiia/th; 3. Seemang kin'; 4, Seemang ddu; 5. Ranh a seemang ddu; 

6. Lo Aan ddu dranh seemang ddu; 7. Lo dan dau 6 pittong. 

/ 

So lupng seemang khi hoac dau nhibu hay ft la tuy thuoc loai dbng co. Thong thubng, 
vbi dong co co sp vong quay cang cao, dubng kinh xilanh hay pittong cang be va ap suat 

khi chay cang nho thi so luong seemang cang ft. 

/ 

Trong dong/co bon ki, m<5i pittong thirbng lap 2 -f- 4 seemang khf va 1 -r 3 seemang 

_ i ^ 

dau. Con trong dong co 2 ki, loai khdng co xupap, thubng chi dung seemang khi vbi so 
lirong khoang 1 - 3 cai. 

Seemang phai lain viec b ap sua't lbn, nhiet d6 cao, va dap manh, ma sat nhieu lai kho 
boi iron nen rat chong mon va giam klia nang dan hoi. Do do, seemang thubng che tao 
bang gang co nhiet luyen dd nang cao do curng va do dan hoi. O mot so dong co, seemang 
lap phfa tren, gan dinh, con dupe ma mot lbp crom xop de tang kha nang chong mon. 

Seemang co cau tao hinh tron, tiet dien hinh chu nhat, cho cat goi la mieng cat, mat 
ngoai va hai mat canh (tren va dubi) dupe mai nhan. Seemang dau co them ranh, 16 dan 
dau va day hon seemang khf. 

Mieng cat cua seemang co nhieu loai, co the cat lhang, cat nghieng va cat bac v.v... 
(hinh 2.21b). 

Khi lap seemang vao ranh b pittong phai dung dung cu hay kim chuyen dung hoac lot 
tarn dem bang dong hay thep mong de khoi bi gay. Khi lap nhidu seemang phai de 
mieng cat xen ke nhau, nhat la doi vbi seemang khf, de giam lupng khf trong buong 


42 



chay xuong cacte. Secmang dirge che tao theo kfch thudc tieu chuan. Khi lap secmang 
vao 16 xilanh phai c6 mot do ho nhat dinh de khi bi dot nong khong bi bo ket trong xilanh. 
Do ho nay thirdng bang khoang 0,15 -r 0,45mm (dong co xang) hay 0,30 4- 1,00mm (dong 
co diezen) hoac la khi khong bop (de nguyen) thl do hcf hay mi£ng ho bang khoang 
1/10 ban kinh cua secmang. Ngoai do ho cua secmang, con phai bao dam do ro theo 
chi6u cao (0,02 4 0,20mm) va cang ve phia dinh cua pittong, d6 ho mieng cat hoac do 
ro cang phai Idn, vi secmang 6 tren dan no nhiau. 

Dung lau bi mon, do ho mieng cat cua secmang, neu vupt gia tri s6 cho phep thi phai 
thay mdi. Sau khi thay secmang moi phai cho dong co chay ra Iron theo quy dinh. 


6. Chot pittong 

Chot hay ac pittong co tac dung nhu cai ban 16, noi pittong voi dau nho thanh truyen. 
Trong qua trinh lam viec, chot pittong chiu lire cua khi chay, luc quan tinh chuyen dong 
tinh tien va lam viec 6 nhiet do cao, kho boi tron. Do do, chot pittong chong mon. 

Chot pittong duoc che tao bang thep hop kim co nhiet luyen (tha'm than hoac toi) mai 
va danh bong mat ngoai de nang cao do curng va kha nang chiu mai mon, dong thdi ben 
trong van deo de chiu dirge tai trong thay doi cung nhu va dap. 

Chot pittbng (h(nh 2.23) co dang hinh tru r6ng hoac mat ngoai la hinh tru con mat 
trong co the la 16 thang, 16 bac, 16 con v.v... de giam trong lugng. 

















Hinh 2.23: Chot hay ac pittong 
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Hinh 2.24: Khoa va nut ham chot pittong 
]. Chot pittong; 2. Pittong; 3. Xilanh; 4. Khoa (vdng) ham; 5. Nut ham. 
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Chieu dai chdt pittong ngan hem dirang kfnh cua pittong va khi lip ghep bao gid cung 
co vong hay khoa ham dang 16 xo, tiet dien tron hoac nut ham lam bang hop kirn dang 
mem (hop kim nhom hoac hop kim magie), cr hai dau de giu khong cho chot pittong 
chuyen dich theo chieu true cua no, bao dam cho xilanh khong bi cao xude (hinh 2.24). 

Chot pittong duoc lap ghep vcfi pittong va thanh truyen theo ba phuong phap sau day: 

a) Chot pittong lap codinh voi thanh truyen 

Chot pittong lap co dinh voi thanh 
truyen bang vft ham (hinh 2.25a) co uu 
diem la: giam duoc do mai mdn, ft bi vong 
va dung duoc lau, nhung bi mon khong 
d6u hay sinh va dap (tieng go), khi lam 
viec, do do trong truomg hop lap ghep nay 
chi dimg doi voi pittong che tao bang gang 
co bac lot dong. 

b) Chot pittong lap co dinh voi pittong 

Chot pittong lap co dinh voi pittong 
bang m6t vft ham (hinh 2.25b), co uu diem 
la: giam duoc "do mai mon, nhung lai bj 
mon khong d6u,\do vong Ion, che tao va 

lap ghep phurc tap hen hien nay ft dung. 

\ 

c) Chot pittong ldp tit do 

Chot pittong lap tu do, nghia la khong co dinh hay bat chat voi pittong va thanh 
truy6n. Trong qua trtyih lam viec, chot pittong co th6’ xoay quanh dubng tarn cua no 
(hinh 2.24). 

Phuong phap lap chot pittong tu do duoc dung nhieu hien nay, vi co uu diem la: mon 
dfiu va boi tron tot. 

Khf lap ghep theo kieu tu do can phai chu y: chot pittong chi xoay quanh dudng tarn 
cua no khi dong co lam viec (co nhiet do cao) con khi khong lam viec (6 nhiet do 
thuong), thi giira chot va pittong hoac giua chot va thanh truydn bao gio cung phai lap 
chat hay lap co d6 doi. Vi vay, khi thao lap chot phai luoc hay ngam pittong trong dau 
nhom va dung can bua g6 go nhe de bao dam do chfnh xac cua moi lap ghep. 

7. Thanh truyen 

Thanh truyen hay bien noi pittong, qua chot pittong, v6i true khuyu va co tac dung 
truyen luc tren pittong xuong cho true khuyu hay bien chuyen dong tinh tien di lai cua 
pittong thanh chuyen dong quay tron cua true khuyu. 
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Hinh 2.25: Lap ghep chot pittong; 
I .Vit ham; 2. Chot pittong; 

3. Thanh truyen; 4. Pittong. 
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Khi dong co lam viec, thanh truy6n chiu tac dung 
cua lire khi chay va lire quan tinh, bien doi co tmh 
chat chu ki va tri so va hubng, lam cho thanh truyen 
bi keo, nen va xodn. 

Thanh truyen hay bien (hinh 2.26) gom co ba 
phan chinh: dau nho, than va dau ldn. 

a) Dau nho thanh truyen 

Dau nho thanh truyen co 16 de lap vbi chot 
pittong. Neu lap co dinh vbi chot pitt6ng thi d£u nho 
co 16 bat bulong hoac vit ham. Neu lap tu do, thi dau 
nho bao gib cung co bac lot bang dong thau hoac 
dung 6 bi kirn (dong co xe may). Bac lot duqc ep 
chat vao 16 6 dau nho thanh truyen, mat trong 
thubng co ranh hinh so tarn hoac ranh cheo de d6 
chu'a dau boi trem. Sau khi lap bac lot phai khoan 
thong v6i 16 hung d^u hay dung cua sat cat ranh theo 
16 hay ranh hung dau 6 phia tren cua dau nho thanh 
truyen de dan dau boi tron chot pittong va bac lot. 

h) Than thanh truyen 

Than thanh truyen thubng a dau tren nho con dau dubi to. De boi trefn chot pittong 
bang ap luc a mot so d6ng co, doc theo dubng tarn thanh truy6n co khoan mot 16 din dau. 

Than thanh truyen co^iefdifmMnh chu I, chu: nhat, tron hoac 6van... 

c) Dau lan thanh truyen 

Dau ldn hay dau to cua thanh truyen lap ban le vbi chot khuyu hay co bien cua true 
khuyu va co the cat doi hoac de nguyen. 

Khi dau lofn thanh truyen cat d6i, mat cat co the thang goc hoac lech so vbi dubng 
tarn cua thanh truyen, phan rbi goi la nap bien va duoc ghep bang bulong. Bulong nay 
goi la bulong bien va duoc ch6 tao bang thep hop kim vbi do chinh xac cao. Khi dau lbn 
cit doi, bac lot cung phai cat doi va thubng duoc che 1 tao bang thep tarn uon cong, mat 
trong co trang mot lbp hop kirn chiu mon la d6ng-chi hoac thiec-chi (babit) vbi chieu 
day khoang 0,15 4- 0,50mm. 

Khi dau lbn thanh truyen khong cat doi hay db nguyen, thubng dung 6 bi kim hay bi 
dua va tren dau lbn cGng co khoan 16 hay xe ranh hufng d^u boi tron 6 bi. Dau lbn thanh 
truyen de nguyen co iru diem la: cau tao don gian nhung true khuyu phai ghep va chi 
dung 6 dong co cong suat nho, it xilanh (dong co moto, xe may). 

Thanh truyen thubng che' tao bang thep cacbon hoac thep hop kim. 



Hinh 2.26: Thanh truyen 
1. Thanh truyen; 2. Bac lot 
3. Bulong; 4. Dai oc; 5. Chot che ’ 
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8. True khuyu va banh da 

a) True khuyu 

True khuyu la mot trong nhung chi tiet chu ybu cua dong ca, co tac dung bien chuyen 
dong tinh tien di lai cua pittdng, qua thanh truyen, thanh chuyen dong quay de dan dong 
cac bo phan khac (banh xe chu d6ng cua oto va may keo v.v...). 

Khi dong co lam viec, true khuyu chiu lire rat phue tap. Cac lire nay bien doi theo chu ki 
gay ra dao dong xoan. VI vaLy, true khuyu chiu uon, chiu xoan va chiu mai mon b cac o true. 

True khuyu co hai loai; true lien va true chap. 

- True khuyu lien (hinh 2.27): 

True khuyu lien co dac diem: co true, co bien va ma khuyu dugfc che tao lien m6t 
khoi, khong thao refi dirge va bao gom mot so bo phan chinh sau day: 

Dau true khuyu 1 thuong dung de lap banh rang dan dong cac co cau va he thong phu 
nhu: bom dau, bom nhien lieu, quat gio va true cam v.v... 

Co true 3 va co bien 7 deu duoc gia cong chinli xac, nhan bong va nhiet luyen de co do 
cimg cao. Co true dat vao goi d5 b cacte, co lap bac lot nhu dau 16n thanh truyen hoac 6 bi. 
So luong co true co the nhidu hon hay it hon so xilanh dong co, nhung so co bien thi bao gicr 
cung bang so xilanh hoac bang so chot pittong trong dong co mot hang xilanh. Vi du: true 
khuyu cua dong co xang 4 ki co 4 xilanh, thuong lam 3 co true, con true khuyu cua dong co 
diezen 4 ki cung co bon xilanh, nhung lai co 5 co true, tuy so cd bien van deu la 4. 



Hinh 2.27: True khuyu va banh da 
1. Dau true; 2. Md khuyu; 3. Co trite; 4. Banh da; 5. Mat bich; 

6. Duoi true ; 7. Co bien; 8. Doi trong. 

Ma khuyu 2 la phan noi lien cd bien voi cd true, lam thanh tay quay cua true khuyu, 
hinh dang co the’ la khbi luc lang, chu 1 nhat, tron hoac bdu due v.v... 

Doi trong 8 dung de can bang hay triet tieu luc quan tinh li tarn duoc dat doi dien voi 
cd bien b hai ben ma khuyu va duoc cd dinh bang bulong hoac due lien. 
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Duoi true 6 c6 mat bich 5 hoac hinh con de lap banh da 4. 6 phan duoi true thudng 
lap vong dem hay phot chan dau hoac lam ranh xoan oc ngan d£u v.v... 

- True khuyu chap: 

True khuyu chap, nghla la cac bo phan cua true khuyu nhu: co true, co bien va ma 
khuyu dupe che tao rieng roi lap chat lai vcfi nhau thanh true khuyu. Sau khi lap ghep 
phai dupe can bang tren may chuyen dung. True khuyu chap thuong chi dung b mot s6 
dong co cong suat nho va it xilanh. 

True khuyu dupe che tao bang each ren, dap hoac due. Vat lieu lam true khuyu co the 
bang thep cacbon, thep hop kim hoac bang gang dac biet. 

Hinh 2.28 la mot so chi tiet cua co cau bien - tay quay d dong co lap tren oto 
zil-130 (Nga), 



7. Pittong; 2. Bac lot 6 true khutiu; 3. Banh da; 4. Co true khuyu; 5. Nap cua 6 true 
khuyu sau; 6. Nut; 7. Doi trong; 8. Md khuyu; 9. Nap^cua 6 true khuyu giita; 

JO. Co n ude cua true khuyu; 11. Nap cua 6 true khuyu trade; 12. Banh rang; 

13. Dau trude true khuyu; 14. Banh dai; 15. Ngam (van rang) khdi dong; 16. Vong 
dem chan; 17. Dem kim ioai; 18. Co bien; 19. Bac lot dau to (Idn) thanh truyen; 

20. Vdng ham; 21. Chot (ac) pittong. 22. Bac lot dau nho (be) thanh truyen; 

23. Thanh truyen (bien); 24. Nap dau to (Idn) thanh truyen; 25. Dem kin; 26. Ranh 
dau ve; 27. Vault vung dau; 28. Ranh thodt. 

b) Banh da 

Banh da lap co dinh trPn true khuyu co tac dung tfch trO nang lupng lam cho true 
khuyu quay d£u. 
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Banh da co dang hinh tron, khdi lupng tap trung nhidu or vanh ngoai va dupe che tao 
bang gang, thep hoac hap kim nhom. Tren banh da thudng co 16 con de lap vao true 
khuyu va ranh then dinh vi, co da'u chi vi trf cua pittPng so mot 6 D.C.T (dong co nhidu 
xilanh), goc phun hay danh lura sofm. Neu dong ca kh6i dong bang dong ca dien hoac 
dong co phu, banh da con co vanh rang truyen dong. 

Ngoai tac dung chinh lam cho true khuyu quay deu va de khoi dong, banh da con co tac 
dung khac nhu: mot phin cua may phat dien (vo lang manhetic), mot phan cua quat gio 
hay co cau cam ngat dien v.v... trong dong co 2 ki 6 ddng co lai hoac m6to, xe may v.v... 

II. CO CAU PHOI KHI 

A - Phan loai cof cau phoi khl 

Co cau phoi khi co tac dung nap day hoa khi hoac khong khl vao xilanh va xa sach 
khi chay da lam viec ra khoi xilanh. 

Co cau phoi khi co 3 loai: 

1. Co cau phoi khi dung xupap (dat hoac treo) thudng diing d dong co 4 ki (hinh 2.1). 

2. Co cau phoi khi dung van truot hay khong dung xupap. 

Co cau phoi khi dung van trirat thirdng 

dung 6 dong co xang 2 ki, loai co 16 nap 
va 16 xa (hinh 2.6). 

3. Co cau phoi khi h6n hop, nghia la 
vira dimg xupap vira dung van trupt, 
thuong dung 6 dong co didzen 2 ki, loai 
co 16 thoi va xupap xa (hinh 2.8). 

B - Ca cau phoi khi dung xupap 

1. Co cau phoi khi dung xupap 

Co cau phoi khi dung xupap dat 
(hinh 2.29) gom co: true cam 1, do true 
khuyu dan ddng qua cap banh rang hay 
dia xich voi ti so truyen bang 1/2, con 
doi 2 tren co lap bulong dieu chinh khe 
ho xupap 4, dai 6c ham 3, 16 xo 7 long 
vao duoi xupap 9 va dupe giuf nhd vong 
chan 5, mong ham 6, ong dan hu6ng 8 
va be xupap 11. 



Hinh 2.29: Ca can phoi khi diing xupap dat 

I. True cam ; 2. Con dpi; 3. Dai 6c; 

4. Bulong dieu chinh; 5. Vdng chan; 

6. Mong ham; 7. Ld xo; 8. Ong dan 
hiicfng; 9. Xupap; 10. Than xilanh; 

II. Be xupap; 12. Bank cam. 
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Ccf cau phd'i khi dung xupap dat lam viec nhir sau: 

Khi dong co lam viec, true cam 1 quay, banh cam 12 tren true cam se day con doi 2 
di len, con doi nang xupap 9 va 16 nap hoac 16 xa dupe mo ra, 16 xo 7 bi nen lai. Khi 
banh cam n&ng het hanh trinh, xupap mo 16n nhat, sau do banh cam hay mui cua banh 
cam quay xuong va 16 xo cang ra keo xupap dong 16 nap hoac 16 xa lai din dan cho den 
khi dong km hoan toan. 

Co cau phoi khi co xupap dat, thirong dung 6 dong co xang 4 ki. 

2. Co cau phoi khi dung xupap treo 


Co cau phoi khi dung xupap treo 
(hinh 2.30) gom co: true cam 1, con doi 
2, dua day 3, dai o'c ham 4, vit di6u 
chinh khe ho xupap 5, true don ganh 6, 
vit cay hay gujong 7, gia do 8, don 
ganh 9, vong chan 16 xo 10, mong ham 
11, ranh vong 6 duoi xupap 12, 16 xo 
13, ong dan hirong 14 dat co dinh 
tren nap xilanh 15, xupap 16 va banh 
cam 17. 

Co cau phoi khi dung xupap treo 
lam viec nhur sau: 

Khi dong co lam viec, true cam 1 
quay, banh cam 17 tren true cam day 
con doi 2 di len qua dua d^y 3, vit chetf 
chinh 5, lam cho don ganh 9 an xupap 
16 di xuong de mo 16 nap hoac 16 xa. 
Khi banh cam hay mui cam quay 
xuong, 16 xo 13 cang ra keo xupap 
dong 16 nap hoac 16 xa lai dan din cho 
den khi dong kin hoan toan. 



Ilinh 2.30: Cd can phoi khi dung xupap treo 


Co cau phoi khi dung xupap treo, so 
voi co cau phoi khi dung xupap dat, 
tuy cau tao phurc tap hon (nhieu chi 
tiet, chieu cao dong co tang) nhung co 
uu di6m la: buong chay nho gon, nhien 
lieu chay tot, kho bi chay kich no, co 


L True cam; 2. Con dpi; 3. Dua day; 
4. Dai o'c; 5. Vit dieu chinh; 6. True don 
ganh; 7. Vit cay; 8. Gia dd; 9. Don ganh; 
10. Vong chan; II. Mong ham; 12. Ranh 
vdng;13. Lo xo; 14. Ong dan hifdng; 
15. Nap xilanh; 16. Xupap;17. Banh cam. 


kha nang tang ti so nen de Mng cao hieu suat va it ton nhien lieu v.v... Do do, co cau 


phoi khi dung xupap treo dupe dung nhieu 6 dong co xang va diezen 4 ki. 
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Trong ca cau phoi khf dung xupap treo, neu dat true cam d tren nap xilanh thi dupe 
dan dong bang dia va xfeh. 

C - Ctf cau phoi khi dung van trurot va hdn hop 

1. Co cau phoi khi dung van trtfpt 

Trong ddng co xang 2 ki loai khong co xupap, qua trinh thay khi dupe tien hanh dong 
thdi vao luc pittong a D.C.D de thay doi hay quet khi, ap suit khi thdi phai ldn han ap 
suat khi xa con lai trong xilanh. VI vay, 6 dong ca loai nay, cacte la buong chua khf nap 
hay hoa khf nap vao cacte, con pittong di xuong de nen khf d cacte, lam cho ap suat khi 
d cacte tang len. Khi pittong md id xa va Id thdi, hoa khf se tir cacte theo dudng din, qua 
Id thdi vao phfa tren dinh pittong de thdi khf chay con lai trong xilanh va nap day xilanh. 
Khi pittPng di len day kfn lo thdi va Id xa, qua trinh thay khf ket thuc. Nhu vay, pittong 
d day co tac dung nhu mot van trupt dong md Id thdi va Id xa de phoi khf cho dong ca. 

2. Co cau phoi khi hdn hop 

Ca cau phoi khf hdn hop, nghia la vura co 
xupap vua co van trupt, dupe dung trong dong 
ca diezen 2 ki, loai co Id thdi va xupap xa. 

Trong ca cau phoi khf hdn hop, pittong co 
tac dung nhu mot van trupt de dong md Id thdi, 
con Id xa dupe dong md nhdf xupap lam viec“ 
nhu d ca cau phdi khf dung xupap treo. 

D - Cac chi tiet cua ca cau phoi khi 

1. Xupap 

Xupap co tac dung dong kfn dudng nap, 
dudng xa d thdi ki nen cung nhu sinh cong va 
md ra d thdi ki nap va xa. 

Trong dong ca, tuy theo cong suat, mdi 
xilanh co the co 1 hoac 2 xupap nap va xa. 

Khi dong ca lam viec, xupap tiep xuc vdi khf 
chay co nhiet do cao, va dap manh, boi trefn va 
lam mat kho. Ngoai ra, toe do dong khf di qua 
rlt ldn, khoang 600m/s, nhien lieu lai co lln 
chat an mon nen dau xupap dd bi hu hong. Vi 

v^y, yeu cau vat lieu hay kirn loai chd tao xupap phai ben, deo va chiu dupe nhiet. 
Xupap thudng dupe che tao bang thep crom hoac thep niken co nhiet luyen. 

Xupap (hinh 2.31) co th6 chia lam 3 phln: dlu, than va duoi. 



Hinh 2.31: Xupap 
1. Duoi xupap; 2. Than xupap; 
3. Mat nghieng; 4. Ddu xupap; 
5. Ranh thdng; 6. Ranh vdng. 
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a) Dan xupdp 

DIu xupap 4 co dang hinh nlm, co mat nghieng hay con 3, thirong la 30° hoac 45°. O 
mot so dong co, dlu xupap nap (hut) co du6ng kmh Ion hon xupap xa de nap duoc nhieu 
hoa khi hoac khong khi vao xilanh. Mat dau xupap co th£ lam blng, loi hoac lorn va co xe 
ranh 5 de dl che tao cung nhu sua chua va tao dieu kien cho dong khi qua duoc tot hon. 

b) Tban xupap 

Than xupap 2 dich chuyen trong ong din hirdmg, dieu kien boi tron va lam mat kho, 
nhung lai lam viec 6 nhiet do cao nen chong mon. D6 than xupap din nhiet tot va khong 
bi bo ket, thirdng lip ong din hudng cao len gan sat dlu xupap va lam nho durcfng kinh 
than xupap d gin phln dau hoac lam rong dudng kinh 16 phan tren ong din hudrng. 

6 mot so dong co, than xupap duqc khoan rdng d4 chua dung dich thu nhiet, lam cho 
xupap nguoi nhanh. 

Than xupap thirong duoc boi tron bang te dau. Tuy vay, cung co loai xupap khong 
dung dau nhcfn ma dung dau mazut hay dau diezen de boi tron. Vi boi tron blng dau 
nhdn co nhupc diem la khi dau bi dot chay se tao thanh muoi than, lam cho xupap dl bi 
ket trong ong din hucmg. 

c) Duoi xupdp 

Doi xupap 1 la phan cuoi cua xupap, co loai clt ranh, co loai hinh con hoac khoan mot 
lo nho v.v... de lip mong ham hai nua hoac chot giu vongdhan hay dia 16 xo (hinh 2.32), 
lam cho xupap luon luon bi 16 xo ep chat vao 16 nap hoar 16 xa. \ 

Duoi xupap nhan luc tir don ganh hoac con doi tpOyen den, do do yeu clu phai co do 
curng 16n de lau mon, doi khi con phai lot them mpt cai chup bao ve a ngoai. 


Hinh 2.32: Phucfng phdp lap 
duoi xupdp vai vong chan Id xo 
1. Chat; 2. Vong chan ; 

3. Mong ham: 4. Ranh vdng; 

5. Duoi xupap. 

2. Be xupap 

Be hay de xupap, duoc lip co dinh tai ch6 tiep xuc vdi mat nghieng cua dau xupap a 
16 nap hoac 16 xa. Be xupap co the lam lien vai nip hoac than xilanh nhung pho bien 
nhat doi vdi d6ng co cong suat trung binh va 16n la lam rieng roi moi lip co dinh vao 
nap hoac thin xilanh (hinh 2.33). 
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Hinh 2.33: Be hay de xupap lap re/i (a) va ep (b) 
l. Be hay de xupap; 2. Nap hoac than xilanh. 

Be xupap co tac dung la tiet kiem kim loai tot hay ddt tien va thuan lpi cho viec 
sua chua. 

Be xupap co dxu tao hinh tru r6ng va ngan, co mieng hlnh con hay nghieng dupe mai 
nhan bong de tiep xuc vdi mat con hay nghieng cua dau xupap. Mat con cua be xupap 
thuong Ion hon dau xupap khoang 0,5 -r 1° vdi 2 muc dich la: m6t la be va xupap chi 
tiep xuc b mep ngoai de mat nghieng khong chiu tac dung true tidp cua dong khi; hai la 
khi dau xupap bi bien dang thi be va xupap van bao 
dam tiep xuc tot. 

Be xupap khi lam viec, chiu nhiet do cao va va dap 
manh, thuong che tao bang thep hop kim hoac gang 
dac biet. 

ed * 

3. Ong dan hirdng 

Ong dan hudng hay ghit xupap co tac dung dan 
hudng cho xupap chuyen dbng tjnh tien di lai, bao 
dam dong kin 16 nap hoac 16 xa. 

Ong dan hudng (hinh 2.34) co dang hinh tru rdng, 
mat ben trong dupe gia cong nhan bong, mat ngoai 
co chd hinh con hoac gb dinh vi va dupe ep chat vao 
16 d nap xilanh hoac than xilanh. 

Khe hb lap ghep gitra ong dan hudng va xupap 
hay than xupap rat nho, khoang 0,10mm ddi vdi 
xupap nap va 0,12mm doi vdi xupap xa. 

Ong dan hudng thuong che tao bang gang, dong hoac hop kim bot. 

4. Lo xo xupap 

Lo xo xupap (hinh 2.35) co tac dung giu: cho xupap dong mb 16 nap hoac 16 xa theo 
mot trinh tu nhat dinh. M6i xupap co thd lap mot, hai hoac ba Id xo. Khi dung hay lap 
nhieu Id xo, chidu xoln oc thuong dat ngupc nhau di khoi bi ket. Lo xo khi lap vdi 
xupap, mdt- dau ti vao vong chan, mot da'u ti vao nap hoac than xilanh va luon ludn co 
luc cang ban dau. 
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Hinh 2.34: 

Ong dan iutcnig 
D - dtfd'ng kinh ngoai; 
d - dudng kinh trong. 
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Hinh 2.35: Cdc loai Id xo 
cua xupap 



Lo xo co dang xoin 6c hinh tru hoac hinh c6n. Vong ngoai, hay mat diu 16 xo duoc 
mai nhin de lam mat tiep xuc, con mat trong co goc vat de tranh lam hong vong chan 
giCr 16 xo. Bu6c cua 16 xo co the khong thay doi tren ca chi£u dai hoac thay doi: hai dau 
ngin, 6 giua dai. 

Lo xo xupap dupe che tao bang thep cacbon hoac thep hop kim, co gia cong nhiet luyen. 


5. True cam 

True cam hay true phoi khf co tac dung dinh ki dong mo xupap nap va xa. 

True cam (hinh 2.36) gom co hai ph£n chihh la banh cam va co true. Ngoai ra, tren true 
cam, 6 mot s6' d6ng co, con do banh rang di din dong bom nude hoac la bo chia dien v.v... 



Hinh 2.36: True cam 
1. Banh cam; 2. Co true 


Mat lam viec cua banh cam, c6 true duoc gia cong nhiet luyen va mai d^ nang cao 
kha nang chiu mon. 


M6i banh cam dieu chinh dong mo mot xupap. True cam co the dat trong than xilanh 
va dung banh rang, din dong hoac dat tren nip xilanh va dung d!a, xich din dong, thong 
qua mot so chi tiet hay bo phan trung gian nhir dua day va con doi. 

O do true cam co the dung bac thep liln hoac cat lam hai nira, mat trong co trang m6t 
lop hop kim chiu mon thiec-chi hoac dung bac d6ng hay 6 bi. 

Dei giCr cho true cam khong chuyen dong doc theo chieu true, thirdng dung mat bich 
bing dong hoac vft ham co dinh tren thin xilanh, 6 dau true cam. 

True cam thu6ng che tao bing thep cacbon hoac thep hop kim. 
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6. Banh rang, xich va dia xich din dong true cam 

Khi true cam lam viec, nhd true khuyu dan dong, qua banh rang hoac xich (hinh 2.37). 



Hinh 2.37: Banh rang, dia va 
xich ddn dong true cam 

1. Banh rang; 

2. Dia xich; 

3. Xich. 


Banh rang thiremg che tao bang thep va gang. Con xich lai lam bang thep hop kim. 

Trong dong co 4 ki, qua trinh lam viec g6m co 4 hanh trinh nap, nen, no va xa, tuong 
umg voi hai vong quay cua true khuyu. Xupap nap va xa deu mef mot lan, nghia la true 
cam da quay dupe mot vong hay quay vdi toe dp chi bang mpt nira so vdi true khuyu. Do 
do, s6 rang cua banh rang hoac dia xich tr£n true cam ldn gap 2 lan so rang cua banh 
rang hoac dia xich tren true khuyu. 

Trong dong co 2 ki, toe dp quay cua true cam va true khuyu bang nhau. Do do, so 
rang cua banh rang hoac dia xich tren true cam va true khuyu cung bang nhau. 

Tren banh rang hoac dia va xich thuong co danh da'u chi su an khofp hay moi quan he 
lam viec giua true khuyu va true cam. Vi vpy, khi lip ghep phai dat dung dau de khoi 
anh huong den qua trinh lam viec cua dong co. 


7. Con dpi 

Con dpi co tac dung truyin lire tir true cam qua dua diy va don ganh cho xupap hoac 
true tiep cho xupap. 

Con dpi (hinh 2.38) co loai hinh na'm, co loai hinh tru, co loai con lan v.v... Nhung 
con dpi hinh nam va tru dupe dung nhieu, vi don gian va di che tao. 

Con dpi dupe che tao bing thep hoac gang, mat tiep xuc voi banh cam dupe gia cong 
nhiet luyen va mai de lau mon. 



Hinh 2.38 : Cac loai con dpi 
1. Ong ddn hudng; 2. Con dpi; 
3. Bank cam; 4. True cam; 

5. Dai 6c. 6. Bulong dieu chink. 
7. Dua day. 
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Mat tiep xuc hay day cua con dpi co the lam bang (hinh 2.38a), loi (hinh 2.38b, c). 
Mat day loi co ban kinh ldn (R = 700 -s- 1000mm). 

Con doi thudng dat lech so vdi mat banh cam hoac che tao mat banh cam co do nghieng 
theo chieu true de khi lam viec con doi khong nhung chuyen dong tinh tien len xuong ma 
con chuyen dong xung quanh dudng tarn cua no, lam cho mat tiep xuc mon deu hon. 

Trong dong cor co than xilanh hay than may lam bang gang, 16 dan huong con doi 
thudng khoan true tiep vao than may. Con trong dong co, co than xilanh lam bang hop 
kim nhom, thudng dung o'ng din huong bang thep hoac gang ep chat vao 16 6 than may. 

Trong co clu phoi khi dung xupap treo, con dpi thudng lam rdng de dat dua day (hinh 
2.38b), co dang hinh ban clu va dupe boi tron d mat tiep xuc bang dlu nhdn tCr 16 d nip 
xilanh theo dua day xuong hoac bang dau nhdn tir cacte vang len. 

8. Dua day va don ganh 

Dua day, don ganh chi dung d co clu 
phoi khf xupap treo va true cam, dat trong 
than xilanh hay than may. 

a) Dua day 

Dua day 4 (hinh 2.39) co dang m6t 
chiec dua hay thanh dai lam bang thep 
hoac hop kim nhom, co the lam dac hoac 
r6ng va co tac dung truyln luc tir con doi 
cho don ganh. Mot dlu dua dly dat vao 16 
d con doi, con dlu kia do hoac nol bang 
ren vdi vit dieu chinh d don ganh. Dlu tiep 
xuc vdi con dpi thudng co dang hinh ban 
clu va cung duoc gia cong nhiet luyen, 
mai nhan de tang kha nang chiu mon. 

b) Don ganh 

Don ganh hay co m6 3 (hinh 2.39) co tac dung truyen luc tCr dua day cho xupap. Nhb 
co don ganh ma chuyen dong cua dua dly va con dpi se ngupc chieu vdi xupap, nghia la 
khi con dpi nang dua dly di len, mot dlu cua don ganh an xupap di xuong d6 md 16 nap 
hoac 16 xa. 

Don ganh quay tren true dat co dinh d nip xilanh, mot dau tidp xuc hoac noi ban le 
vdi duoi xupap (thuc te khi lam viec co luc tiep xuc co luc khong hoac co khe hd). Dau 
tiep xuc vdi dua day co lip vit 1, dai oc ham 2 de dieu chinh khe hd xupap hay khe hd 
giua don ganh va xupap, lam cho xupap co th£ dong kin hoan toan hoac md ra dupe 
dung luc 16 nap hoac 16 xa. 



Hinh 2.39: Dua day va ddn ganh 
I. Vit dieu chinh; 2. Dai oc ham; 3. Ddn ganh; 
4. Dua day; 5. Boc lot; 6. Chot. 
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D3u tiep xuc cua don ganh v6i du6i xupap thirong co dang hinh tru, day bang hoac 
hinh ban c£u hay con lan va no cung dirge gia cong nhiet luy6n dd nang cao kha nang 
chiu mai mon. 

Don ganh diroc che tao bang phirong phap due hoac dap tur thep tain. De boi tron hai 
dau va o true cua don ganh, thirong dung phirong phap dan dau vao ben trong true don 
ganh (true lam rdng) den hai dau don ganh bang cac 16 tr6n don ganh hay d true hoac 
boi tron rieng theo dinh ki. 

Hinh 2.40 la co ca'u phoi khi xupap treo duoc dan dong bang xich va dai truyen rang. 



Hinh 2.40: Co can phoi khi xupap treo dan dong bang xich (a) va dai truyen rang (b). 
1. True khuyu; 2. Bdnh (dia) xich; 3. Xich; 4. Guoc cang xich; 5. Bo phan cang 
xich; 6. Bdnh (dia) xich bi dong; 7. True cam; 8. Don ganh; 9. Xupap; 10. Bac cua 
buiong diett chinh; 11. Bulong dieu chin/i; 12. Co edit ddxich; 13. Bdnh (dia) xich 
dan dong bom dan boi tron va bo chia dien; 14, 16,17. Bdnh dai; 18. Dai rang. 
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III. HE THONG NHIEN LIEU 

A - Cong dung va phan loai 

He thong nhidn lieu c6 tac dung cung cap nhien lieu, tuy theo phu tai cua dong ccr, 
hdn hop vdi khong khi tao thanh hoa khi hay hdn hop chay va xa sach khi chay da lam 
viec ra ngoai. 

He thong nhien lieu co 2 loai chinh, dung xang va dau diezen. 

1. He thong nhien lieu cua dong cor xang 

a) Loai dung bo che hod khi hay cacbuarato 

- Bo che hoa khi thirdng hay di£u khien bang co hoc. 

- Bo che hoa khi dien tCr hay dilu khien bang dien tur. 

- Bo che hoa khi co-dien tu hay di6u khi^n bang co hoc va dien th. 

b) Loai dung vdi plum 

- Theo phuong phap di£u khien, co 3 loai: co hoc, dien tur va hdn hop hay co-dien tur. 

- Theo vi tri hay dia diem phun xang, co 2 loai: nhiSu vi tri hay da diem (m6i xilanh 
co mot voi phun bo tri trudc xupap nap) va m6t vi tri hay don diem (chi co mot hoac hai 
voi phun bo tri cr trudc budm ga). 

2. He thong nhien lieu cua dong co diezen 

- Loai dung voi phun hoac bom cao ap - voi phun diSu khien bang co khi. 

- Loai dung voi phun hoac bom cao ap - voi phun dieu khien bang dien to. 

B - Cau tao va nguyen If lam viec cua he thong nhien lieu 
B.l. He thong nhien lieu cua dong ca xang 

B.1.1. Nhien lieu va hoa khi 

1. Nhien lieu 

Nhien lieu dung trong dong co xang la xang, la mot loai nhien lieu long, d6 bay hoi, 
nhe hon nude va d6 chay d nhiet do thudng. Xang co tac dung hoa tan ldn (an mon cao 
su, giam do nhdt cua dau v.v...) va la hop chat hiru co thude loai cacbua hydro. Chat 
luong ciia xang phu thuoc vao mot so tinh chat co ban sau day: 

a) Do bay hai 

Do bay hoi cua xang co anh hudng nhieu den qua trinh tao hoa khi. Xang tot thi do 
bay hoi tot. M6i loai dong co co mot ti so nen nha't dinh, do do yeu cau nhien lieu hay 
xang phai co do bay hoi thich hop. N£'u xang dung khdng dung yeu c£u co the lam cong 
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suat dong co giam hoac xang co do bay hoi qua nhanh, co lpi la tao hoa khi (hoi xang va 
khong khi) rat deu va khcfi dpng hay md may nhanh, ngupc lai neu xang bay hoi qua 
cham hay kern, thi khi nhiet dp dong co con thap, xang se dpng lai d trong xilanh va lot 
xudng cacte lam hong dau boi tron. Mat khac, neu xang chay khong het se lam giam 
cong suat dong co va rat kho khdi dong. 

Nhu vay, do bay hoi cua xang co quan he den nhidt do dong co va muc tieu hao xang. 
Do do, yeu cau dong co phai lam vide d mot nhiet do thich hop vi dong co qua nguoi 
hoac qua nong ddu lam tieu hao xang qua mire. 

b) Nhiet do ben Ida 

Nhiet do ben Ida cua xang la nhiet do thD'p nh^t ma xang co the ben lura hay chay 
dupe. Nhiet dp ben Ida cang thap thi xang cang dd bay hoi. Nhiet dp ben Ida co lien 
quan den ti so nen cua dong co. Neu nhiet dp ben Ida cua xang cao, ti sP nen dpng co 
cung cao, thi cong suat cua dpng co ldn. 

c) Tinh chong kick no 

Khi dpng co lam vide, co hien tupng chay va dan no cua hoa khi trong xilanh la nhd 
tia Ida dien cua bugi d cuoi ki nen. Con khi dpng co lam viec Du hay keo dai, nhiet dp 
trong xilanh tang len den mdc co th^ lam cho hoa khi tu chay dupe khi chua co tia Ida 
dien d bugi, hidn tupng nay goi la chay kfch nd. 

Toe dp chay binh thudng cua hoa khi trong xilanh vao khoang 20 -r 25 m/s, con khi 
bi chay kich nd, toe do nay co thd tang len 1500 -s- 2500 m/s. Neu co hien tupng chay 
kich no, cong suat dpng co se giam va xupap, pittong v.v... co the bi chay hong. 

De danh gia kha nang chong kich nd cua xang, dua vao "tri so octan". Tri so 6ctan 
cang cao, xang cang tot va dpng co cang kho chay kich no. De hieu ro khai niem vd tri 
so octan, co the xet mot vi du sau d&y: 

Dung hai chat hay loai nhien lieu co tinh chPt ddi Dp nhau la: chPt eptan (C^H^) rat 
de chay kich no, dat cho chat do mot tri so Octan bang khong (0) va chat izo-octan 
(C 8 H i8 ) rat kho bi chay kich no, dat cho chat nay mot tri so octan bang mot tram (100). 
Neu lay 70 phan chat izo-octan pha Dn vdi 30 ph£n chat eptan, se dupe mot loai nhien 
lieu hay xang co tri so octan la 70 hay noi mot each khac tri so octan cua xang dupe tinh 
bang phan tram (%) cua chat izo-octan co trong nhien lieu xang: 

Mdi dpng co co mot ti so' nen nhat dinh. Vi vay, muon cho dpng ccr lam viec tot, phai 
dung xang co tri so' octan thich hpp. Binh thudng, neu dpng c a co ti so nen cang cao, 
phai dung xang co tri s6 octan cung cang cao. 

Vi du: Xang cua nude Nga (Lien Xo cu), co mpt so' loai xang nhu A-66, A-72, A-76 
(tri so octan la 66, 72 va 76) dung cho dpng co co ti so nen thap (e = 6 7,15) va A-91, 

A-99 (tri so octan la 91 va 99) dung cho dpng co co ti so' nen cao (e = 8,15 - 10,5). 
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D 6 han chd tinh kich no va nang cao ti s 6 nen cua dong co thudng dung mot so 
phirong phap sau: 

- Cau tao buong chay va vi tri dat bugi cho thich hop. 

- Dung hop kirn nhe d<§ toa nhiet dd che tao nap xilanh va pittong (vi du; hop kim nhom). 

- Giam dung tich lam viec cua xilanh (V s ) va tang so vong quay cua dong co (n). 

Ngoai ra, de nang cao kha nang chong kich no cua xang, thirbng pha them vao xang 
nhung chat chong kich nd. 

Vi du: Pha them dau etin, trong do co tetraetin chi Pb(C 2 H 5 ) va dibromuaetylen 
(C 2 H 4 B 12 ) vao xang, thucmg goi la "xang pha chi" hay xang chi. Cac loai xang pha chi 
ddu rat doc hai n 6 n thubng lam cac mau da cam, h 6 ng nhat, n^u do va xanh lo v.v... de 
luu y khi dung. Tuy vay, nhieu nude hien nay khong dung xang pha chi, vi no anh hudng 
den moi trudng song cua con ngudi. 

d) Cac tap chat trong xang 

Cac tap chat trong xang bao gom cac khoang chat co tinh ax it hay bazo, cac pMn td 
co hoc va nude v.v... deu co the pha hoai hay lam cho dong co chay hong, lam can trd su 
luu thong cua d£u boi tron. Vi vay, luong tap chat trong xang cang ft cang tot. 

2. Hoa khi 

Hoa khi la h 6 n hop giua hoi xang va khdng khi do bo che hoa khi hay cacburato cua 
dong co tao thanh. 

Xang chay het hay khong, chay nhanh hay cham deu anh hudng den edng sua't va 
mdc tieu hao xang cua dong co. 

Theo tinh toan, muon dot chay hoan toan 1 gam xang c*in phai co 14,7 gam khdng 
khi, nhung trong thuc t€ sti dung, do kl thuat dieu chinh, che dd lam viec va chat luong 
xang khac nhau v.v... ma luong khdng khi c<in thiet de dot chay hoan toan 1 gam xang 
cung thay doi khac vdi tinh toan. 

D 6 bieu thi luong khdng khi thuc te c^n thiet de dot chay 1 gam xang so vdi luong 
khdng khi tinh toan, dung he so du luong khdng khi (X), la ti so giua luong khdng khi 
thuc te (L,) vdi luong khdng khi tinh toan (L,): 



L, 

Trong do: X - he so du luong khdng khi; 

L t - luong khdng khi thuc te; 

L[ - luong khdng khi tinh toan hay li thuyet. 

Trj so' du luong khdng khi X co th 6 bieu thi bang 5 loai hoa khi co ban sau day: 
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- Hoa khi binh thuomg (k = 1) dupe tao thanh theo ti 16 1 gam xang h6n hop d6u vdri 
14,7 gam khong khi va xang chay dupe hoan toan hay chay het. 

- Hoa khi dac (k = 0,85 4 0,95) thieu tir 5 den 15% khong khi, d6 phat ra cong su&'t 
ldn nhat, do nhiet tri cua hoa khi chay va toe do chay nhanh, nhung lai ti6u hao nhidu 
xang. Vi vay, hoa khi dac chi dung khi dong co lam vi6c veri cong sua't 1cm nha't. 

- Hoa khi qua dac (k = 0,70 4 0,85) thie'u tu 1 15 den 30% khong khi, xang khong chay 
dupe het, tieu hao nhi6u xang, cong sua't dpng co cung giam, co nhi6u muoi than trong 
buong chay, khoi co m^u den, co tieng n6 va tia lira cf mieng 6ng xa. 


- Hoa khi loang (A, = 1,05 4 1,10), xang 

Xang chay duoc het nhtmg chay cham 

va cong sua't d6ng co cung giam. 

- Hoa khi qua loang (k = 1,10 4 1,20), 
qua it xang hay thira khong khi tit 10 den 
20%, khoang each giua cac hat xang 6 xa 
nhau, toe do chay cham, keo dai sang ca 
then ki xa, lam dong co nong, cong sua't 
giam va tieu hao nhieu xang. Ngoai ra, 
do hoa khi chay cham, nen khi xupap 
nap mo, khi chay con lai trong xilanh, co 
the di vao duomg ong nap dot chay hoa 
khi mdi va gay tieng no d bo ch6' hoa khi, 
co khi lam chay dong co. 

Nhir vay, dong co khong nen lam viec 
v6i hoa khi hay khi h6n herp qua dac 
hoac qua loang, vi ca hai truemg hop deu 
lam giam cong sua't va tieu hao nhieu 
xang (hinh 2.41). 


it hay thira khong khi tit 5 den 10%. 



0,4 0,6 0,8 1,0 1,2 \ 


Hinh 2.41: Anh hiring cua thanh phan hod kin' 
den sU lam viec cua dong co 

1. Stf thay doi cong suat (N e ); 

2. Su thay doi suat tieu hao xang (g e ). 


BA.2, He thong nhien lieu cua dong ca xang 

B.1.2.1. He thong nhien lieu diing bo chehoa khi 


1. Ca'u tao va nguyen li lam viec 

He thong nhien lieu cua dong co xang dung bo che hoa khi thiremg hay truyen thd'ng 
(hinh 2.42) gom co: thiing xang 1, ong dan 2, blnh loc xang 3, bom 5, bo ch6' hoa khi 
hay cacbuarato 7, binh loc khi 8, ong nap 9, ong xa 6 va ong tieu am hay giam thanh 4. 

He thong nhien lieu cua dong co xang lam viec nhir sau: khi dong co lam viec, xang 
tir thung 1 theo ong dan 2, qua binh loc 3 va dirqc bom 5 dira den b<5 ch6' hoa khi 7. O bo 
che hoa khi hay cacbuarato, xang dupe phan tan thanh nhung hat rat nho nhir suong mil 
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hay hoi roi h6n hop vdi kh6ng khf tu bdn ngoai vao, qua binh loc 8, tao thanh hoa khf 
theo ong nap 9 vao xilanh dong co. Hoa khf chay dan no, do bugi phong tia lira dien, tac 
dung vao pittong, qua thanh truyen lam quay true khuyu sinh cong. Khf chay sau khi da 
lam viec, dupe dira ra khoi xilanh bang Png xa 6. D6 giam tieng keu hay tieng n6 cua 
khf xa, dung ong tieu am 4 dat tren dubng Png xa. 



Hinh 2.42: He thong nhien lieu cua dong caxdng dung bo che hoa khi thudng 
1. Thung xdng; 2. Ong dan; 3. Binh loc xang; 4. Ong tieu dm; 5. Berm; 6. Ong xa; 

7. Bo che hod khi; 8 . Binh loc khi; 9. Ong nap. 

2. Cac bp phan chfnh 

2.1. Thung nhien lieu 

Thung nhien lieu hay thung xang de chura xang cung cap cho dong co lam viec trong 
mot thcri gian nhat dinh. Thbng thudng dung tfch cua thung co the chura mpt lupng xang 
bao dam cho dong co lam viec trong mpt ngay dem doi vdri dpng co tlnh tai (may bom 
nude, may phat dien...) hoac chay dupe 300 4- 600km ddi vdi dpng co di dpng hay dpng 
co dung trong van chuy^n (oto, m6to, xe may...). 

Thung xang thudng lam bhng thep ta'm, day 1 4- 2mm, co th^ la hinh khoi chu 1 nhat 
hay hinh tru tron hoac mpt dang dac biet nao do, tuy theo cong dung hoac each bo trf 
dpng co. Ch6 mieng rot xang vao thung co dang hinh ong va co dat ludi loc, thudng lam 
bang spi dong. C) nap day thung xang co van dong md tu dpng hoac 16 thong hoi, bao 
dam ap sucit tren mat thoang trong thung xang ludn ludn bdng khf trdi. Ngoai ra, van va 
16 thong hoi con co tac dung giup cho bom xang lam viec dupe tot, hoac xang tu chay 
xuong buong phao d bo che hoa khf dupe dd dang, khi khong dung bom xang. 

Day thung xang co buldng hay nut xa can ban. C) mpt so dpng co con co ca bp phan 
thu can ban (vf du; dung nam cham de hut mat kim loai, do mai mon sinh ra). 

2.2. Binh loc nhien lieu 

Trong xang co chiia hay lSn mpt so tap chat co hoc va nude. So lupng cua chung phu 
thupc vao dieu kien van chuyen, bao quan va cau tao cua thung xang d dpng co. Nhung 
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tap chat ca hoc va nucrc c6 trong nhien lieu se lam cho dong co lam viec khong binh 
thucmg, dac biet la bo che hoa khi, d6 bi mai mon. Nhir vay, d6 tach tap chat co hoc Ion 
va nude ra khoi nhien lieu, dung thiet bi king. Con d£ lam sach nhien lieu turc la tach tap 
chat co hoc be ra khoi nhien lieu, dung binh hay bo loc. Thong thucmg binh loc chd tao 
chung voi thiet bi lang thanh binh loc thiet bi lang, nhung trong thuc te su dung thucmg 
goi tat la binh loc nhien lieu. Binh loc nhien lieu thucmg dat gan thung nhien lieu. 

Binh loc nhien lieu (hinh 2.43) gom co: vo 1 la bo phan lang hay c6'c lang va bd loc 
7. Bo loc hay loi loc thucmg lam bang cac la dong mong hinh tron 12, day 0,14mm xep 
len nhau. Tren cac la dong co 16 dan nhien lieu 13, hai 16 15 de luon vao chot 8 va gcf 
14, cao 0,15mm. Cac la d6ng cung voi cac bo phan khac duoc ep chat vao nap binh loc 
bang 16 xo 9. Nhien lieu se di qua khe her gifia cac la dong. 

Khi dong co lam viec, nhien lieu theo ong 5 vao binh loc. Nhtfng tap chat co hoc 
va nude se dupe lang xuong 6 dudi day vo 1 va co the lay ra bang each thao bulong 
nut xa 10. 0 mat ngoai hay xung quanh bo loc se giu lai cac tap chat co hoc co kich 
thuPc lorn hon 0,15mm. Nhien lieu, sau khi qua bo loc se theo duong ong 3 6 tren 
binh loc den bom. 

Giua nap va than hay vo binh loc co dat tarn dem 2 de tranh ro ri nhien lieu. Dem 6 
giu chat phan tren cua bo loc. Bulong 4 dung de co dinh nap va than binh loc. 



Hinh 2.43: Binh loc nhien lieu 

1. Vo; 2. Dem; 3. Ong dan; 4. Bulong; 5. Ong dan; 6. Dem; 7. Bo loc; 8. Chot; 
9. Ld xo; JO. Bulong hay nut xa; 11. Bulong; 12. La dong; 13. Lo; 14. Go; 15. L6. 
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2.3. Bom nhien lieu 

Nhi6n lieu hay xang c6 the tu chay xuong bu6ng phao d bo che hoa khi, neu thung 
xang cao hon buong phao, khong phai dung bom va thudng chi ap dung of mot so 
dong co co cong sua't nho (dong co lai d may keo hoac dong co moto, xe may-..). Trong 
trudng hop nay, khong dung bom, tuy he thdng nhidn lieu don gian nhung co nhuoc 
diem la: thung xang dat gdn dong co, dd bi nong, lam cho xang bay hoi va d i g&y ra tai 
nan chay dong co, toe d6 tu chay cua xang lu6n lu6n thay doi va phu thuoc vao luong 
xang co trong thung. 

Vi v^y, de khSc phuc nhung nhuefe didm tren, trong he thong nhien lieu a nhieu dong 
co xang, dac biet d nhung dong co co c6ng suat trung binh va ldn, thuemg dung bom xang. 

Bom nhien li6u hay bom xang co tac dung cung c&p xang cho b6 che hoa khi d^ gift 
muc xang d buong phao luon luon 6n dinh. 


Bom nhien lieu dung trong dong co xang co bo ch£ hoa khi thudng la loai bom mang 
va dugre dan dong bang co khi, nhd true cam. 



Hitih 2.44: Berm nhien lieu kieu mang 

1. Can dan dong; 2. Ld xo; 3. Than born; 4. Mang bom; 5. Dau nd'i ong; 6. Ld xo; 

7. Can; 8. True; 9. True; 10. Dau noi ong; 11. Ld xo; 12. Van mot c/iieu; 13. Nap 
bom; 14. Dau noi; 15. Nap day; 16. Ld xo; 17. Van mot chieu; 18. Tay don; 

19. Coe long can; 20. Luoi loc; 21. Dem. 

Bom mang (hinh 2.44) gdm co: nap 13, than 3, giua nap va than co dat mang bom 4, 
lam bang vai cao su, phan trong cua nap 13 duoc chia lam hai ngan: ngan ben trai thong 
vdi coc lang can 19 va dau noi dan xang vao, qua van nap 12, ngan ben phai qua van xa 
17, thong vdi dau noi dan xang ra hay tdi bo che hoa khi. Mang bom 4 duqc ndi vdi c£n 7, 
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con can 7 lai dirge noi vdi edn dan dong 1. Ddu kia cua edn 1 luon lu6n ti sat vao banh 
cam cua true cam. Phia dudi mang 4 co dat 16 xo 6 de day mang ve, khi berm khong lam 
viec va giu cho mang a m6t vi tri nhat dinh. Lo xo 2 co tac dung gifi cho edn 1 lu6n luon 
ep sat vao banh cam. 

Khi dong co lam viec nho true cam, qua can 1 va 7,16 xo 2 bi nen lai va mang 4 di 
xud'ng. Luc nay, nhien lieu tCr dau noi 5 den coc lang can 19, qua van 12 dugc hut vao 
ngan 6 phia tren mang bom. Khi true cam thoi tac dung hay mui cua banh cam da di qua 
roi, can 1 khong keo edn 7 va mang bom nGa. Luc nay, 16 xo 6 cang ra va day mang 
bom len phia tren ep nhien lieu qua van 17, dau ong noi 5 di 16n b6 che hoa khi. 

Khi muc nhien lieu 6 buong phao bo che hoa khi da du, van kim do tac dung cua 
phao, se tu dong dong du6ng dan nhien lieu vao buong phao. Nhien lieu d phia tren co 
ap suat cao se ep mang bom xuong va 16 xo 6 cung khong ddy dugc mang bom di I6n, co 
nghla la khong thang dugc sure day cua phao. Vi vay, liic nay true cam van quay, cSn 1 
van hoat dong nhung bom khong lam viec va cu nhu vay cho den khi muc nhien lieu 
trong buong phao giam, van kim tut xuong, bom m6i bat dau lam viec. 

2.4. Bo che hoa khi 

Bo che hoa khi hay cacbuarato co nhiem vu phan tan nhien li6u hay xang thanh cac 
hat rat nho nhu suong mu de h6n hgp voi khong khi tao thanh hoa khi. 

a) Bo che hoa khi dan gidn 

Bo che hoa khi don gian (hinh 2.45) gom co: buong phao 1, ong khuech tan 10, ong 
phun 12, giclo 13 va budm ga 8. 

Khi dong co lam viec, kh6ng khi tur b6n ngoai, qua bau loc theo 6'ng 11 vao xilanh. 
Luc qua ong khudeh tan 10, do tiet didn hep lai, lam t6c do dong khi tang len hay ap 
suat giam. Do su chenh lech ap sudt giua mieng ong phun 12 va buong phao 1 (budng 
phao 1 thong vdi ben ngoai bang 16 nho 2, nen ap suat tren mat thoang cua buong phao 
luon luon bang ap suat khi troi). Xang tit buong phao dugc day qua giclo 13 (giclo 13 la 
mot nut ren thudng che tao bang dong co 16 rat nho de khong che lugng xang di qua), 
qua ong phun 12 roi vao ong khudeh tan 10. Khi xang ra khoi mieng ong phun, se duoc 
khong khi xe thanh nhung hat rdt nho nhu suong mu roi h6n hgp voi khong khi de tao 
hoa khi 6 buong h6n hgp 9. Hoa khi di qua budm ga 8, ong nap 7, va xupap nap vao 
buong chav 6 do'i vdi dong co 4 ki (hinh dudfi) hoac qua 16 nap vao cacte doi voi dong co 

2 ki khong co xupap. 

Phao 14, thudng lam bang dong la mong han kin hoac bang nhua hoa hoc, va van kim 

3 co tac dung tu dong didu chinh mGc xang trong buong phao hay tu dong md dudng 
ong 4 tu thung xang 5 den buong phao 1. Mdc xang trong budng phao hoac ong phun 
bao gi6 cung thap hon so vdi mieng ong phun khoang 2 - 3mm de xang khoi bi chay ra 
ngoai khi dong co lam viec. 
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Hinh 2.45 : Bo die hod khi dan gidn 
1. Buong phao, 2. Lo; 3. Van kim; 4. Ong dan, 5. Tilling xdng; 

6. Buong chay; 7. Ong nap; 8. Budm ga; 9. Buong hdn hap; 10. Ong khuech (an; 

11. Ong dan khi; 12. Ong phun; 13. Gicia; 14. Phao. 

Khi xang chay vao buong phao, phao 14 se noi dan len, den mire quy dinh, thi van kim 
3 cung vira dong dan xang 4, do do xang khong chay vao buong phao ntfa. Khi mure xang 
trong buong phao thap hon quy dinh, van kim lai md cho xang vao buong phao. Va cur nhu 
vay, phao luc len luc xuong hay rap rinh dao dong trong thdri gian dong ccf lam viec. 

De khong che luong hoa khi vao xilanh, thudng dung "budm ga" lam bang thep tarn 
hay dong la co dang ovan hoac dung "qua ga" (trong mdtd, xe may) lam bang thep, 
dong hay hop kim nhom co dang hinh tru v.v... dat g^n tiet dien ltru thong cua ong 
khuech tan. 

Bo che hoa khi don gian khong dap urng dirqc y^u c^u lam viec cua dong co, co nghia 
la khi tang ga (mo budm ga to dan hoac keo qua ga len), yeu cau thanh ph^n hoa khi 
loang dan de tiet kiem xang, thi d bo che hoa khi don gian lai cung cap hoa khi co thanh 
phan cang dac hon hoac ngucrc lai, khi khdi dong hay md may, chay khong tai (ralangti) 
va lam viec vdi cong suat ldn nha't v.v... yeu cau thanh phan hoa khi hoi dac, thi bo che 
hoa khi don gian lai cung cap hoa khi co thanh phan hoi loang. Do la mot so nhuqc diem 
co ban cua bo che hoa khi don gian. 

Trong thuc te sir dung, de tiet kiem xang va nang cao tinh nang lam viec cua dong co 
(khi chay khong tai, khi lam viec vdi phu tai tang dan...), thudng phai bo sung them cho bo 
che hoa khi don gian mot so co cau va he thong, de co bo che hoa khi dang dung hien nay. 
Cac co cau va he thong nay, co the chia lam hai loai: co cau hay he thong chinh, co tac 
dung lam cho thanh phan hoa khi loang dim va co cau hay he thong phu, co tac dung lam 
cho thanh phan hoa khi dac hon. 
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Trong bo che hoa khf thircmg dung, tuy theo cong dung cua dong co co the co tat ca 
hoac mot so co cau hay he thdng chfnh va phu d tren. 

b) He thong nhien lieu chinh 

He thong nhien lieu hay xang chmh cua bo chd hoa khf co nhiem vu cung cap hoa khf 
co thanh phan loang debt cho dong co, khi tang ga hoac hay md to dan tiet dien dubng 
ong nap nhd budm ga hoac qua ga. 

Muon thanh phan hoa khf loang dan hay nhat di, co the thuc hien bang each tang 
lueng khong khf va gift nguyen luomg xang hoac la tang lupng khong khf nhieu hon so 
vdi lupng xang v.v... 

Trong bo che hoa khf, thudng dung mot so he thong xang chfnh sau day: 

- He thong xang chfnh didu chinh do chan khong d gfelo chfnh hay bo sung dong khf. 

He thong xang chfnh nay (hinh 2.46) gom co: ong dan khf 4 noi thong vdi ong phun 
6 va dat dubi mieng ong phun hay d truoc gfelo chfnh 5. Khi dong co chua lani viec, 
muc xang d budng phao 3, ong dan khf 4 va dng phun 6 d6u bang nhau. Khi dong co 
lam viec, xang bi hut ra khoi mieng ong phun 6, lam cho mure xang trong ong 4 cung tut 
xuong nhanh. Khi xang d ong 4 bj hut het, khong khf t£r ben ngoai se qua gfelo 2 vao 
ong phun 6 tao thanh bot (xang lan bot khf), dong thdi cung lam cho do chan khong d 
sau gfelo 5 giam di, xang tu buong phao 3 qua gfelo giam, co nghTa la thanh ph^n hoa 
khf cung cap cho dong co se loang dan hay nhat di. 



Hinh 2.46: He thong xang chinh dieu chinh do chan 
khong 6 giclcf chinh hay bo sung dong khi 
I. Ong khuech tan; 2. Giclcf phu; 3. Buong phao; 

4. Ojig dan khi; 5. Giclcf chinh; 6. Ong phun. 


He thong xang chfnh nay co uu diem la ca'u tao don gian, phun xang tot va lam viec 
on dinh trong mot thdi gian dai, do khong co chi tiet hay bo phan chuyen dong, nen hien 
nay dupe su dung nhieu d bo che hoa khf. 

- He thong xang chfnh them gfelo phu hay ong phun. 

He thong xang chfnh nay (hinh 2.47) gom co hai phan: mot la bo che hoa khf don 
gian co buong phao 1, gfelo chfnh 2, 6'ng phun 3 va ong khuech tan 4; hai la he thong 
them gfelo phu, co ong d^n khf 6, gfelo 7 va ong phun 5. 

Khi dong co chua lam viec, muc xang d buong 1, ong phun phu 5 va ong dan khf 6 
d6u bang nhau (hinh 2.47a). 
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Khf dong ca lam viec, he thong xang chfnh thdm gfclo phu hay ong phun cung lam 
viec nhu he thong xang chfnh didu chfnh do ch&n khbng b gfclo chfnh hay b 6 sung dong 
khf (hinh 2.47b). Do do, thanh phan hoa khf hay khf h6n hop diroc tao thanh cung se 
loang dan hay nhat di. 



Hinh 2.47: He thong xang clunk them giclo phu hay ong phun 
I. Buong phao; 2. Giclo chinh: 3. Ong phun; 4. Ong khuech tan; 5. Ong phun; 

6. Ong dan khi; 7. Giclo phu. 

- He thong xang chfnh dieu chinh do chan khong d ong khuech tan. 

He thong xang chfnh nay (hinh 2.48) gom co: bdn tam lb xo mong 1, mot dau co 
djnh vdi thanh ong nap, con mbt dau ti sat vao canh hay mep ngoai, d phfa dubi cua ong 
khuech tan 2. 



Hinh 2.48: He thong xang chinh 
dieu chinh do chan khong d ong 
khuech tan 

1. Tam Id xo; 2. Ong khuech tan; 
3. Ong phun; 4. Buong phao; 

5. Giclo. 


Khi dong co lam viec, neu phu tai nho (bubm ga mb nho), do chan khong trong ong 
khuech tan 2 hay b mieng ong phun 3 cung nho, cac tcfm 16 xo chira mb hay van ep 
chat vao ong khuech tan (hinh 2.48a). Xang tir buong phao 4 chay qua gfclo 5, ong 
phun 3, hbn hop vbi khong khf b ong khuech tan, tao thanh hoa khf hoi dac so vdi yeu 
cau lam viec. 

Khi phu tai cua dong co tang (burdm ga mb to dan), do chan khong trong ong khuech 
tan cung tang, do su chenh lech ap suat b trirbc va sau ong khuech tan, lam cho cac tam 
16 xo 1 tir dong mb ra (hinh 2.48b), mot ph^n khbng khf se di qua khe ho giCra cac ta'm 16 
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xo va ong khuech tan vao xilanh. Neil do chan khong d trudc budm ga hay buong h6n 
hop cang km, thi khong khi hay dong khi qua khe hd cang nhieu. Khong khi vao buong 
hdn hop, ma khong qua 6'ng khuech tan, se lam giam do chan khong trong 6'ng khuech 
tan hay d mieng ong phun. Do do, xang tir buong phao 4 chay qua giclo 5, ong phun 3 
cung giam va hoa khi tao thanh cung loang d£n hay nhat di. 

He thong xang chinh didu chinh do cMn khong d ong khuech tan, nhd cac ta'm 16 xo, 
bao dam duoc thanh phan hoa khi khi dong co lam viec d phu tai trung binh, nhung lai 
lam hoa khi qua loang hay nhat qua khi dong co lam viec d phu tai hay cong suat lbn 
nhat, do khong khi luc do tang len nhieu. Vi v$y, he thong xang chinh thudng phai ket 
hop lam viec vdi cac co cau hoac he thong khac. 

- He thong xang chinh dieu chinh tiet dien ong phun 

He thong xang chinh (hinh 2.49) 
gom co: mot kim ga hinh con 4 lap 
xuyen qua qua ga 6, duoi kim ga co 
nhieu nac hay ranh d6 khong che hay 
diau chinh tiet dien mieng ong phun 3. 

Khi dong co lam viec, neu phu tai 
tang, do chan khong d mieng ong phun 
3 cung tang, nen xang tir buong phao 1 
chay qua giclo 2, ong phun 3 co tang 
nhung van it hon so vdi luong khong 
khi vao. Vi vay, hoa khi cung cap cho 
dong co se loang dan hay nhat di. 

Trong trudng hop dung het cong 
suat dong co (qua ga md het), kim ga 
duoc nang len va phan d£u hinh con se 
md long tiet dien mieng ong phun, lam cho xang phun ra nhieu hon. Do do, luc nay, hoa 
khi co thanh phan dac hay dam hon. 

He thong xang chinh dieu chinh tiet dien ong phun, thudng dung d dong co co cong 
suat nho nhu moto, xe may. 

Trong thuc te sir dung, tuy theo yeu cdu cua ddng co, bo che hoa khi co the dung mot 
hoac hai he thong xang chinh lam viec phd'i hop vdi nhau. Vi du: co the dung he thong 
xang chinh dieu chinh do chan khdng d giclo chinh ket hop vdi he thong xang chinh 
dieu chinh tiet dien ong phun v.v... 

c) He thong xang phu 

He thong xang chinh chi co tac dung cung cap hoa khi co thanh phan loang dan, khi 
dong co lam vi6c on dinh vdi phu tai trung binh. Con neu ddng co lam viec vdi phu tai 



Hinh 2.49: He thong xang chinh 
dieu chinh tiet dien dug phun 
1. Buong phao; 2. Gicla; 3. Ong phun; 
4. Kim ga; 5. Ong nap; 6. Qua ga. 
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khac nhau (gia toe, khdi dong v.v...) thi phai dung he thong hay co cau phu khac de tang 
hoac giam lupng xang, bao dam hoa khf co thanh phfin thfch hop. 

He thdng phu d bo che hoa khf bao g6m: he thong khong tai, he thong cong su£t, he 
thong gia toe va he thdng khdi dong. 

- He thong khong tai 

Khi dong co chay khong tai hay chay ralangti hoac chay vdi toe do thap, da cat phu 
tai, chua tat may, budm ga hay qua ga md rat be de giam lupng xang, nhimg do chan 
khong d mieng dng phun hay toe dd dong khi qua dng khuech tan giam va Mu nhu xang 
khong hut dupe ra khoi mieng ong phun. Do do, ndu khong dung hd thdng khong tai de 
bo sung xang, thi khi dong co chay khong tai hay chay vdi tdc do thap se khong on dinh 
va dd bi chet may. O mot so dpng co edng suat nho, bo chd hoa khi khong co he thong 
chay khong tai, de khoi chet may, van phai md to budm ga hay qua ga hoi ldn, lam cho 
dong co chay vdi tdc do ldn hon nen chong mon va tdn xang. 

He thong khong tai dbg chd hoa khf co tac dung cung cap hoa khf co thanh phan dac 
va thudng dung hai loai sau: 

* He thong khong tai dieu chinh bang dong khf: 

He thong khong tai dieu chinh bang 
dong khf (hinh 2.50) gom co: ong dan 
13 noi thong vdi ong phun chfnh 2, d 
phfa sau gfelo chfnh 12 va vft gio 8. 

Khi dong co lam viec, budm ga 6 md 
rat be va do chan khong d phfa sau 
budm ga lai rat ldn, xang tu buong phao 
11 chay qua gfelo chfnh 12, ong dan 13 
va gfelo khong tai 14, hon hop them vdi 
khong khf, qua budm gio 1 va ong 
khuech tan 3 d£ tao thanh hoa khf co 
thanh phan dac (A, = 0,6) d sau budm ga. 

Thanh phan hoa khf, khi dong co 
chay khong tai co thd dieu chinh bang 
vft 8 hay con goi la vft gio. Khi di£u 
chinh vft gio can phai phoi hop vdi vi 
trf budm ga bang each di6u chinh vft 4 
va lo xo 5 dd budm ga dong ong nap 
theo yeu cau. 

He thong khong tai chi lam viec, khi dong co chay khdng tai hay chay vdi tdc do thap 
va budm ga md rat be. Con khi, budm ga md to d3n va d vi trf trung binh hoac ldn, thi he 
thong khong tai se khong lam viec. 



Hinh 2.50: He thong khong tai dieu chinh 
bang ddng khi 

I. Bi/dm gio; 2. Ong phun; 3. Ong khuech tan; 
4. VU dieu chinh vi tri budm ga; 5. Lo xo; 
6. Budm ga; 7. Lo; 8. Vit gio; 9. Lo; 10. Nut 
bam xang; 11. Buong phao; 12. Gicla chinh; 
13. Ong dan; 14. Gicla khong tai. 
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* He thong khong tai dieu chinh bang lupng hoa khi 

He thong khong tai dieu chinh bang lupng hoa khi (hinh 2.51) g6m co: ong dan 3 noi 
thong vdi ong phun chinh d sau giclo chinh 1, giclo khong tai 2, ong dan khi 5, giclo 
khong khi 4 va vit didu chinh. 



Hinh 2.51: He thong khong tai dieu chinh bang hrong hoa khi 
1. Giclo chinh; 2. Giclo khong tai; 3. Ong dan; 4. Giclo khong khi; 

5. Ong dan; 6. LS; 7. Vit dieu chinh; 8. Ld; 9. Vit dieu chinh vi tri budm ga; 

10. Tay gat, 11. Boom ga. 

Khi dong co chay khong tai, budm ga 11 md rat be va dd chan khong d sau budm ga 
lai rat ldn (hinh 2.51a), xang tCr buong phao qua giclo chinh 1, giclo khong tai 2, 6ng 
dan 3, hdn hop vdi khong khi qua giclo 4 de tao thanh hoa khi trong ong 5 roi theo 16 8 
phun vao sau budm ga. 

Khi dong co tang toe hay budm ga md to d£n, do chan khong d 16 8 giam diin va 16 6 
lai nam trong khu vuc co do chan khong ldn nen hoa khi d ong 5 dupe phun ra ca 16 
6 va 8 (hinh 2.51b). Nhd do, lupng hoa khi cung cap vao xilanh cung tang dan, khi dong 
co chuyen tir che do chay khong tai sang co tai. Day cung la uu diem cua he thong 
khong tai di6u chinh bang lupng hoa khi sau budm ga so vdi dieu chinh bang dong khi. 

Tay gat 10 va vit 9 dung de dieu chinh vi tri cua budm ga 11. Dung vit 7 hay vit 
khong tai va vit 9, cd the dieu chinh cho dong co chay khong tai vdi toe do thap nhat va 
on dinh. 

- He thong cong sua't 

He thong cong suat hay he thong lam hoa khi dac co tac dung cung cap hay bo sung 
xang (khi budm ga md het) dd dong co lam viec vdi cong suat ldn nha't. 

He thong cong suat co hai loai: dan dong bang co khi va dan dong bang chan khong. 
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* He thong cong suat ddn dong bang 
co khi 

He thong cong suat dan dong bang co 
khi (hinh 2.52) gom co: tay don 4 co dinh 
vdi true cua budm ga, thanh dly 3 co gan 
dla 2, van mot chieu 10 va ong phun 6. 

Khi dong co lam viec vdi cong suat Ion 
nhat, budm ga 5 mo het, tay don 4 quay 
xuong dirdi, day thanh 3 dich chuyen tir 
tren xuong dudi, lam van 10 md ra. Do do, 
xang tir budng phao 1 chay qua giclo phu 
8, ong phun 6 vao ong khuech tan de phoi 
hop cimg vdi xang qua giclo chihh 11, ong 
phun 7, lam cho hoa khi co thanh phan dac 
hon. Nhu vay, he thong cong suat tir dong 
dieu chinh thanh phan cua hoa khi hay hdn 
hop khi tir loang (nhat) sang dac (dam), 
bao dam cho dong co lam viec voi edng suat 
tac dong cua 16 xo 9, van 10 dong va he thong 



Hinh 2.52: He thong cong suat dan dong 
bang ccf khi 

I. Buong phao; 2. DTa trdn; 3. Thanh day; 

4. Tay ddn; 5. Budm ga; 6. Ong phun phu; 

7. Ong phun chinh; 8. Giclo phu; 9. Ld xo; 
JO. Van mdt chieu; 11. Giclo chinh. 

n nhat theo quy dinh. Khi dong budm ga, do 
ong suat nay se khong lam viec. 


* He thong cong suat dan dong bang chan khong 


He thong edng suat din dong bang 
chan khong (hinh 2.53) gom co: pittong 4 
lip trong xilanh 14, thanh day 5 c6' dinh 
vdi pittong co lap 16 xo 6, van mot chieu 
7 vdi 16 xo 11, giclo 10, ong phun 1 vdi 
giclo 12, xilanh 14 thong vdi ong nap d 
sau budm ga 2 bang ong 3 va thong vdi 
ben ngoai blng 16 13. 

Khi dong co lam viec vdi c6ng suit 
ldn nhat, budm ga 2 md het, do chin 
khong d sau budm ga, ong 3 va phia tren 
pittong 4 giam, do tac dung luc cang 16 
xo 6, qua thanh 5, pittong 4 di xuong va 
van 7 md. Xang tu buong phao 8 qua 
giclo 10, 12 va ong phun 1 cimg vdi xang 
qua giclo 9 vao ong khuech tan de hon 
hop vdi khong khi tao thanh hoa khi co 
thanh phln dac hon. 



Hinh 2.53 : He thong cong suat 
ddn dong bang chan khong 
1. Ong plum phu; 2. Budm ga; 3. Ong dan; 
4. Pittong; 5. Thanh day; 6. Ld xo; 

7. Van mot chieu; 8. Buong phao; 

9, 10,12. Giclo; 11. Ld xo; 13. Ld; 14. Xilanh. 
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Khi dong co lam viec vori cong suaft thap hon dinh mire, co nghTa la bircrm ga md chua 
het, d6 chan khdng 6 sau buom ga truyen vao ong 3 den phfa tren cua pittong 4, tao ra sir 
chenh lech ap su£t a tren va dorcfi pittong, lam cho pittong thang duoc lire cang 16 xo 6 va 
dich chuyen len phia tren. Luc do, do tac dung cua 16 xo 11, van 7 dong lai va he thong 
c6ng sua't se ngirng lam vide. 

- He thong tang toe 

Khi dong co lam viec, co nhieu truong hop phai mo nhanh birom ga de tang nhanh 
cong suat, nhirng hoa khi lai loang di lam cho c6ng su£t giam hon trirdc hoac co khi 
dong co con bi chet may. Vi vay, phai dung he thong tang tdc 6 b6 che hoa khf, de lam 
cho hoa khi co thanh phan dac hon. 

He th6ng tang toe hay bom gia t6c 
(hinh 2.54) gom co: pittong 2, co dinh vdi 
thanh day 3, xilanh 4, ong phun 1, van 
mot chieu 7 va 8. O tren va dirdi cua 
xilanh 4 co ong noi thong vdi budng phao 
5, dat song song vdri ong phun co giclo 6. 

Khi dong co lam viec, n£u mo nhanh 
birdm ga 10, pittong 2 di xuong, xang 6 
dirdi xilanh 4 bi ep qua van 8, ong phun 
1 vao buong hdn hop 9, lam cho hoa khi 
dac hon. Nh6 van mot chieu 7, xang 6 
xilanh 4 khong chay ve budng phao 5 
dupe va chi cho xang vao xilanh khi 
pittong di len. 

- H6 thong khoi dong 

Khi khdi dong hay mo may, so vong quay cua dong co rat nho, khoang 40 -r 50 vg/ph 
nen toe d6 dong khi di qua 6ng khuech tan cua bo che hoa khi cung rat tha'p, xang phun 
vao it va chat lupng phun hay hoa strong khong tot. Mat khac, khi dong co con nguoi, 
nen xang kho bay hoi va tao ra mang xang ngung tu 6 thanh ong nap. Do do, hoa khi 
dua vao xilanh rat loang, lam cho dong co kho khoi dong hay kho no. Vi vay, muon 
khoi dong nhanh phai co he thong hay co cau khoi dong cung cap them xang de tao 
thanh hoa khi dac. 

Co cau hay he thong khoi dong thir6ng dung la birdm gio dat tren du6ng nap khong 
khi cua bo che hoa khi. Bircfm gio nay co the la mot la chan (hinh 2.50) hoac nap xoay 
(hinh 2.55). Khi khoi d6ng phai dong birdm gio, lam tang do chan khong sau buom ga, 
cac ong phun deu phun xang vao budng h6n hop, hoa khi se dac hon. Dd tranh hoa khi 
qua dac, do thieu khong khi, khi dong co da chay hay da no may, phai dung van mot 



Hinh 2.54: He thong tang toe 

1. Ong phun; 2. Pittong; 3. Thanh day; 
4. Xilanh; 5. Buong phao; 6. Giclcf; 
7. Van; 8. Van; 9. Buong hon hop; 
10. Buom ga. 
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chieu dat of birdrm gio, n£u do chan khong 
o dudfng ong nap qua lorn, van nay se tu 
dong mo, lam cho khong khf vao them va 
xang phun vao buong hdn hop ft hon. Khi 
dong co da chay, phai mo h6t bircfm gio. 

Buom gio co the dilu khien bang tay 
hoac tu dong, loai dien hay chan khong. 

Hinh 2.56 la so do bo che hoa khf 
hay cacbuarato thudng dung, loai K-88A 
cua Nga. 



Hinh 2.55: Boom gio loai nap xoay 
1 . Birth loc khi; 2. Nap xoay. 
a) Nap xoay dong; b) Nap xoay md. 



Hinh 2.56: Bo che hod khi K-88A 

1 . Giclo clunh; 2. Phao; 3. Buong phao; 4. Van kim; 5. Ludi loc; 6. Ranh; 7. GicUf 
khong tdi; 8. Giclo cua he thong xang chinh; 9. Mi eng ong phun; JO. Ong khuech 
tan nho; 11. Ong khuech tan lOn; 12. Van nen cua bom gia toe; 13. Vit rdng; 

14. Lb; 15. Lb d vit gio; 16. Bitdm gio; 17. Van an loan; 18. Ong nap; 19. Van bi 
cua he thong cong suat; 20. Con dpi cua he thong cong suat; 21. Can van; 

22. Thanh noi; 23. Can pittong cua bom gia toe; 24. Thanh keo; 25. Pittong; 26. 

Van; 27. Vong noi; 28. Can keo boom ga; 29. Giclo; 30. Buom ga; 31. Vit khong 
tdi; 32. L6 tron cua he thong khong tdi; 33. Lb vuong cua he thong khong tdi; 

34. Than cua buong hon hop. 

5 . Binh loc khi 

Blnh hay bau loc khf co tac dung lam sach h£t bui b&i trong dong khf di vao bo ch£ 
hoa khf de giam mai mon cac chi tiet lam viec cua dong co. 
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Binh loc khf lap tren bo ch£ hoa khf va co ba loai: binh loc quan tfnh, binh loc tham 
va binh loc h6n hop. 

a) Bau loc quan tinh 

Bau loc quan tinh lam viec theo nguyen tftc la khi thay doi dot ngot hudng chuy6n 
dong ciia dong khi nap vao xilanh, thi cac bui bdn co quan tmh ldn horn khong khi se roi 
vao mot bo phan rieng va dupe lay ra theo djnh ki. 

b) Ban loc tham 

Bau loc tham lam viec theo nguyen tac la khi dong khi nap vao xilanh phai di qua 
bo phan loc co nhung 16 hay khe h6 rat nho de giur lai cac bui ban co kich thudc 
nha't dinh. 

Bo phan loc hay loi loc co the lam bang giay, bang vai lua, bang soi nilong, soi thep 
hay dong v.v... De tang kha nang giuf bui b^n, mot so bo loc con dirqc lam irot bang dau 
nhcm. 


c) Bau loc hon hop 

Bau loc hdn hop, ket hop ca hai loai tren - quan tinh, tham - va duqc chia lam hai 
loai: kho va uot. Loai bau loc hdn hop kho, thi bo loc khong dupe tham uot bang dau 
nhcm, con loai b&u loc hdn hop uot dupe tha'm udt bang d£u nhdm. 

Bau loc hdn hop dupe dung nhi6u trong 
dong co xang va diezen (hinh 2.57) g6m co: 
vo hay than 4, co chda dau nhcm, trong dat 
loi loc lam bang nhieu spi thep 2, nap day 3 
va ong nap 1. 

Khi dong co lam viec, dong khf vao bau 
loc theo khe ho giua nap 1 va than 4, roi di 
xuong phfa dudi than co chura dau nhdn. Khi 
dong khf dot ngot thay doi hudng chuyen 
dong, do tac dung cua luc quan tfnh, cac hat 
bui ban lefn se tach ra khoi dong khf va lang 
dong xuong mat dau, con cac bui ban co 
kfch thude nho hon se bi loi loc 2 (cung 
tham udt dau) giu lai, khdng khf sach se theo 
dng nap 1 vao xilanh. 

6 mot so dong co, bau loc khf ngoai viec cho dong khf dpt ngot doi hudng chuyen 
dong con cho dong khf chuyen dong xoay loc. Nhu vay, cac bui ban dupe tach ra tot 
hon, nho ket hop luc quan tfnh tinh tien va Ii tarn. 



Hinh 2.57: Binh loc khi loai hon hop 
I. Ong nap; 2. Loi !oc; 

3. Nap day; 4. Vo hay than. 
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6. Ong nap, ong xa va ong tieu am 

a) Ong nap va ong xa 

Ong nap dung de dan hoa khf hoac khong khf vao xilanh dOng co, con ong xa dung 
de dan khf da lam vi6c ra khoi xilanh dong cof. 

Ong nap va xa (hinh 2.58) co the due bang gang hay dap bang thep ta'm hoac due 
bang hop kim nhom, dirge lap co dinh vao than may nher vft ca'y va dai oc, co dem b giua 
de’ bao dam kin. 



Hinh 2.58: Ong nap va ong xd 

1. Mat bich de lap bo die hod khi; 2, 7. Dem; 3. Ong xa; 4. Buong say nong hod khi; 

5. Bo phan dieu chinh tiet dien Itfn thong cua ong xd; 6. Vo che; 7. Ong nap. 

b) Ong tieu dm 

Ong tieu am hay giam thanh 6 dong co co tac dung lam giam tieng on cua khf xa; khi 
dong co lam viec, ap suit khf xa Idn hon khf trdi ben ngoai rat nhieu, do do khi vura ra 
khoi mieng ong, khf xa bi dan no dot ngot tao thanh tieng no manh. 

Nhu vay, de giam tieng no manh cua khf xa, phai giam ap xua't khf xa khi ra khoi 
mieng ong xa. 

Ong tieu am co nhieu loai, co th^ dung 16 hay tarn chan v.v... Khi dong co lam vide, 
dong khf xa tir dudng ong nho di vao ong tieu am, dan no va di qua cac 16 nho trong ong 
(hinh 2.59a) hoac cac tarn chan (hinh 2.59b), se bi giam nhanh.toc do hay ap suat, lam 
cho tieng no giam di. 
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Hinh 2.59: 

Ong tieu dm hay giam thank 
1. Ong xd; 2. Ong tieu dm; 

3. Cac Id nho; 4. Cac tarn chan. 

B.l .2.2. He thong nhien lieu dung vdi plum 

1. He thong phun xang co khi 

1.1. Cau tao vd nguyert U 1dm viec 

He thong phun xang co khi nhieu diem, loai Bosch K-Jetronic hay K-Jetronic la he 
thdng phun xang ccr ban doi vdi cac kieu phun xang di£n tir hien dai ngay nay. No co 
dac diem la di6u khien hoan toan bang co khi - thuy luc va tir di6u chinh luong phun 
xang nhb do chan khong trong ong nap hoac do me# cua birdm ga. 



Hinh 2.60: He thong phun xang co khi nhieu diem, loai K-Jetronic 

I. Tlumg xang; 2. Bom xang; 3. Bau tick luy; 4. Bo !oc; 5. Bo dieu chinh chqy dm may; 

6. Bo dieu dp; 7 . Bo dink lifong; 8. Co cdu van; 9. Boom ga; 10. Vit khong tdi; 

II. Vdi plum khdi dong; 12. ong nap chung; 13. Vdi phun; 14. Cong tac nhiet-thdi gian; 

15. Duong dan khi nap phu. 16. Van bo sung khi nap chqy dm may . 
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He thong phun xang cof khf (hinh 2.60) gom co ba nhom ca ban: nhom cung ca'p xang 
(thung xang 1, bom xang 2, bau tfch luy 3, bo loc 4, voi phun 13, bo dieu ap 6), nhom 
cung cap khong khf (bo loc, dirfrng nap, buotm ga 9) va nhom di6u chinh thanh phan hoa 
khf hay h6n hop xang vdi khong khf (co ca'u van 8, bo dinh luong 7). 

Khi dong co lam viec, xang t£r thung 1, nhd bom dien 2, qua bau tfch luy 3, bo loc 4, 
bo dinh luong 7 den voi phun 13, v6i mot ap suat nha't dinh - da duoc dieu chinh, khoang 
0,5MPa, roi h6n hop v6i khong khf (tir ben ngoai, qua b6 loc, co ca'u van hay liru luong 
ke 8, birom ga 9, ong nap chung 12 de tao thanh hoa khf trudc xupap nap) vao trong 
xilanh hay buong chay. Hoa khf chay dan no, do bugi phong tia lua dien, tac dung vao 
pittong, qua thanh truyen, lam quay true khuyu sinh cong. Khf chay, sau khi da lam 
viec, duqc dua ra ngoai bang ong xa. 

1.2. Cac bo phan chinh vd phu 

1.2.1. Cac bo phan chinh 

1.1,1.1 Nhom cung cap xang 

1.1.1.1.1. Bom xang dien 

Bom xang dien, thuemg dung la loai bom dung bi hay con lan gat (hinh 2.61a) gom 
co: 16 hut 1, van han che ap suat 2, bi hay con lan gat 3, roto 4, van chan 5,16 thoat 6, 
ranh din hudng con lan 7, dla quay 8 c6 dinh vdi roto va dat I6ch tarn vdri vo bom 9 
(hinh 2.61b). 

Khi dong co hay bom lam viec (hinh 2.61b), dla 8 quay (theo chieu mui ten), nho luc 
li tarn, cac vien bi 3 se ap sat vao vach hay thanh vo bom 9 de bao kfn va d^y xang di tir 
16 hut 1 ra 16 thoat 6. 



Hinh 2.61: Bain xang dien 

1. Lo hut (nap); 

2. Van han che ap suat; 

3. Bi hay con Ian; 

4. Roto; 5. Van chan; 

6. Lo thoat (xa); 

7 . Ranh dan hu&ng; 

8. DTa quay; 9. Vo bom. 
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1.2.1.1.2. Bau tfch luy xang 

Mu hay bd tfch luy xang co tac dung duy 
tri ap sua't cua xang vdi mdt khoang thai 
gian nhat dinh sau khi tat may hay ddng co 
ngung lam viec. Ngoai ra, bd tfch luy xang 
con co tac dung dap tat dao dong va tid'ng 6n 
cua bom xang khi dong co hoat dong. 

B£u tfch luy xang (hinh 2.62) gom co: 
mang 2, thucmg lam bang vai cao su, chia 
bau tfch luy xang thanh hai khoang (khoang 
A tfch luy hay chira xang, khoang B thong 
vdi khf troi qua 16 C va dat 16 xo 4). 

Trong qua trinh lam viec, bom dien cung 
cap ddy xang vao khoang A, day mang 2 
sang trai cho den khi mu 16 xo 3 ap sat vao 
vai chan 6 va luc nay, the tfch khoang tfch 
luy A dat toi da hay ldn nhat, lam cang 16 xo 
sua't can thiet cua xang giup cho khoi dong doi 

1.2.1.1.3. Bau loc xang 



Hinh 2.62: Ban tich luy xang 
1. Ong dan xang vao; 2. Mang; 

3. Mu-hay noi Id xo; 4. Ld xo; 

5. Vo hay than; 6. Vai chan; 

7. Ong dan xang ra. 

. Chfnh sire cang cua 16 xo da duy tri ap 
1 co dupe d6 dang. 


Bau loc xang co tac dung loc sach cac tap 
chat lan trong xang, bao ve cac voi phun do 
mon nhanh. 

Bo loc (hinh 2.60) co hai phan tur loc: mot 
loi loc bang giay 1 va mdt tain loc 2 bang da. 

Do xop (rdng) cua loi giay vao khoang 
10pm. Xang phai di qua loi loc va tain loc 
trude khi den voi phun. Loi loc dupe thay 
nidi theo dinh ki. 

Trong qua trinh lap dat can phai luu y 
chi6u mui ten chi hudng xang vao va ra. 

1.2.1.1.4. B6 didu ap xang 

Bo dieu ap co tac dung duy tri ap suat ban dau cua xang theo quy dinh hay dinh 
mdc trong doan ong dan ke tur bom d6'n ngan ben dudi cua bo dinh lupng va phan 
phoi xang. 

Bo dieu ap xang (hinh 2.64a) gom co: van trupt hay pittdng 4, xilanh hay than van 6, 
16 xo 5,16 xang vao 1, vong dem kin 2 va 16 xang ra hay 16 h6i xang v6 thung 3. 


1 2 3 



Hinh 2.63: Ban loc xang 
1. Loi loc giay; 2. Tam loc; 
3. Tain da; 4. Vo. 
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Bo dieu ap xang ducfc lap dat trong bo dinh Iirong va phan ph6i xang, duy tri ap suat 
cung cap cua xang theo quy dinh, khoang 0,35 -4- 0,50MPa hoac 3,5 t 5,0 bar. Th6ng 
thirdng bam cung cap luang xang nhieu hon so vdi luang xang y£u cdu cua dong car. Do 
do, trong qua trinh lam viec, co liic vi tieu thu khdng kip, ap suat cua xang tang len se 
day pittong 4 dich chuyln trong xilanh 6 sang ben phai (hinh 2.64b) ep 16 xo 5, mo 
thong 16 vao 1 vdi 16 hoi 3 de xang chay ve thung chira. 



Hinh 2.64: Bo dieu dp xang 

1. Ld vao; 2. Vong dim kin; 3. L6 hoi (ra); 4. Van tritat hay pitting; 
5. Ld xo; 6. Than van hay xilanh. 


Khi tat may, bam xang cung ngiimg lam vide, 
ap suat xang tut xuong dudi mure mo van cua voi 
phun hay bee phun xang. Do tac dung cua 16 xo 
5, van trirat 4 dich chuyen sang trai dong kin 16 
hoi xang 3 va bo dieu ap v£n giu duqc m6t ap 
suat c£n thi6't ban dau, bao dam luong xang 
phun ra chi phu thuoc vao thdi gian mo van cua 
voi phun. Dieu nay, rat quan trong, dac biet ddi 
v6i voi phun dieu khien bang dien tor. 

1.2.1.1.5. Voi phun xang 

Voi hay bee phun xang co tac dung phan tan 
xang thanh nhung hat rat nho nhu suang mu de 
h6n hap vci khong khi 6 truac xupap nap, tao 
thanh hoa khi hay h6n hop chay cua dong ca. 

Voi phun xang ca khi (hinh 2.65) gom co: than 
4 tren co ranh 5,16 xo 7 luon ep chat hay keo van 
kim 2 day km 16 phun 8 a giua be van 1. 

Khi voi phun lam viec, nho bom cung cap 
xang theo ranh 5, qua loc 3, tac dung vao n6i 
hay mu 6 thSng dirac lire keo cua 16 xo 7, van 



Hinh 2.65: Vdi phun xang ccf khi 
a) L6 phun dong; b) L6 phun met. 
1. Be van; 2. Van kim; 3. Loc xang; 
4. Than; 5. Ranh; 6. Not Id xo; 

7. Ld xo; 8. Ld phun. 
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kim 2 bi dly xuong, 16 phun 8 mo va xang duoc phun vao duong diin khi trudc xupap 
nap v6i ap su£t khoang 0,35 -s- 0,50MPa. 

Khi bom khong cung ca'p xang, ap suat trong ranh 5 giam va do tac dung lire cang 16 
xo 7, van kim 2 gan li6n vdi noi 16 xo di len va dong km 16 phun 8. 

1.2.1.2. Nhom cung cap khong khi 

Nhom cung cap khong khi gom co: b&u loc, birom ga va cac du6ng ong dan khi, co 
cau tao tuong tu he thong nhien lieu dung b6 che hoa khi. 

1.2.1.3. Nhom dieu chinh thanh phin hoa khi 

Nhom dieu chinh thanh phan hoa khi hay h6n hop chay - xang va khong khi - tuy 
theo phu tai cua dong ccf, bang co khi - thuy luc (hinh 2.57) gom co hai bo ph&n hay co 
cau chinh la co cau van va b6 dinh luong. 

1.2.1.3.1. Co cSiu van 

Co c£u van hay luru luong ke co nhiem vu di6u chinh lupng khi nap dura vao xilanh, 
tuy theo do mo cua budm ga bltng each thay doi tiet dien luu thong d ong khuech tan. 

Co cau van (hinh 2.66a) gom co: ong khuech tan 1, m&m do hay van la 2 dirge co 
dinh vdfi don quay 8. 


Hinh 2.66: Ca cau van 

1. Ong khuech tan; 

2. Mam do (van la); 

3. Vung giam dp; 

4. VU dieu chinh; 

5. Thanh noi; 

6. Pittong (ran tn(at); 

7 . True; 

8. Ddn quay; 

9. Ld xo Id. 


Co cau van, lam viec theo nguyen li "vat treo" nghia la khi dong co lam viec, dong 
khi nap vao xilanh se thoi qua co c<iu van va tac dung mot luc vao m&m do 2, luc nay ti 
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le thuan vdi khoi I irong khi nap, lam cho 
mam do 2 diroc nang len (hinh 2.66b), qua 
don 8, vit khong tai 4, thanh noi 5, dieu 
khien van trupt hay pittdng 6 cua bo dinh 
luong de cung cap xang cho voi phun. 

Hinh dang hay goc con cua ong khuech 
tan a co cau van (hinh 2.67), ti 16 voi luong 
khong khi nap di qua, tuong utng vdi che do 
lam viec khac nhau cua dong co: loan tai (1), 
tai mot phan (2) va khdng tai hay chay 
ralangti (3). 

1.2.1.3.2. Bo dinh luong 

Bo dinh luong co tac dung dinh luong va phan phoi xang den cac voi phun (6 d6ng co 
nhi6u xilanh), de’ h6n hop vdi khong khi nap, qua co c£u van hay into do 15, tao thanh 
hoa khi, trudc xupap nap, vao xilanh cua dong co. 

Bo dinh lucfng xang (hinh 2.68) gom co: cap pittong - xilanh 5 va 4, van chinh ap 7, 
16 (khe) dinh lupng hay 16 thoat b va 16 nap d 6 xung quanh xilanh 4, giclo hay 16 giam 
chan a va c. 



Hinh 2.67: Hinh dang cua ong khuech tan 

1. Khu vice cho che do toan tai; 

2. Khu vice cho che do tai mot phan; 

3. Khu vitc cho che do chay khong tai. 



Hinh 2.68: Bo dinh lu'cmg xang 

1.2,3,6,9,10,11,18 , Ong dan; 4. Xilanh; 5. Pittong (van tvUOt); 

7. Van chenh dp; 8. Bo dieu dp; 12. Thanh noi; 13. Don quay; 14. Vit dieu chinh: 
15. Mam do (van la); 16. Ong khuech tan; 17. Ong nap khi. 
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Khi dong co lam viec, tuy theo phu tai hay do m6 cua buom ga hoac mam do 15, qua 
don quay 13, vit dieu chinh 14 va thanh noi 12 cua co cau van, pittong hay van trirot 5 se 
dich chuyen len xu6'ng trong xilanh 4, dong mo 16 thoat b. Neu 16 b met, xang se tit bom 
theo ong 18 vao khoang B, qua 16 d va ranh vong 6 pittong roi I6n 16 b, vao khoang A, 
qua van chenh ap 7, theo ong 2 hoac 6 tcifi voi phun de h6n hop voi khong khi trir6c 
xupap nap, tao thanh hoa khi vao xilanh d6ng co. 

- Van chenh ap 7 co tac dung duy tri mire chenh lech ap sudt (0,1 bar) giua khoang A 
va B, khong bi anh hiring cua liru lircmg xang tdi voi phun. Van chenh ap g6m co mang 
van va 16 xo. Khi xang tir khoang B len khoang A, mang van se bi vong xuong, mo 1cm 
tiet dien hay khe ho liru thong, qua ong 2 hoac 6 d6 xang tir khoang A tori voi phun. N6u 
luqng xang cung cap cho voi phun giam, mang van se n^ng len lam giam tiet dien hay 
khe ho luu thong (giua mang van va mieng 6ng 2 hoac 6) cua xang qua ong 2 hoac 6, 
bao dam cho ap suat cua xang luon luon on dinh vdi do ch6nh ap tao theo dinh mure. 

1.2.2. Cdc bo phan phu 

1.2.2.1. Voi phun xang khoi dong va cong tdc nhiet thbi gian 

- Voi phun xang khoi dong 

Voi phun xang khoi dong co tac 

dung phun them xang vao trong 6ng 
nap chung cua cac xilanh, bao dam 
hoa khi co thanh phan dac hdn, lam 
cho dong co d6 no, dac biet la thcri 
tiet lanh. 

Voi phun xang khoi dong (hinh 
2.69) gom co: ddu hay gidc edm dien 1, 
cuon d^y 4, van 5 co gdn loi tur, be van 
7,16 xo 8,16 xang vao 2 va 16 phun hay 
16 xang ra 6. 

Khi co tin hi6u mo voi phun hay 
van, dong di6n di vao dau cam dien 1 
tir hoa cuon day 4, loi thep co gan van 
6 duqc hut len m6 16 6 be van 7, 16 xo 
8 bi nen lai va xang di vao 16 2, qua 
lircri loc 3, roi qua 16 phun 6. 

Khi khong khoi dong hay voi phun 
ngimg hoat dong, 16 xo 8 an van 5 ep 
vao be van 7 va khong cho xang tori 16 
phun 6. 



Hinh 2.69: Voi phun khoi dong 
1. Ddu (giac) cam dien; 2. LS vao; 
3. Lifdi ioc; 4. Cuon day; 5. Van; 
6. LS ra (phun); 7. Be van; 8. Ld xo 
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- C6ng tac nhiet-thdi gian: 

Cong tac nhiet - thdi gian c6 tac dung dieu 
khien va khong che thdi gian lam vide cua vdi 
phun khdi ddng. 

C6ng tac nhiet-thdi gian (hinh 2.70) gom co: 
dihi ndi day dien 1, than 2, thanh ludng kim 3, 
day xoan hay dien trd nung nong 4 va tiep diem 
ngat noi mach 5. 

Khi khdi dong dong ca dang nguoi, dac 
biet d thdi tiet lanh, tiep diem 5 dong ntfi 
mach cho voi phun hay bee phun xang khdi 
dong md. Khi dong ca da no may hay chay 
rdi, nhiet d6 cua dong ca cong vdi nhiet do 
ciia dien trd 4, lam cho thanh ludng kim 3 
dan nd va tiep diem 5 md ngat mach di6n vdi 
phun khdi dong ngiimg hoat dong. 

Cong tac nhiet-thdi gian thudng duoc lap dat 
d than may va tiep xuc vdi nude lam mat. 

1.2.2.2. Van bo sung dong khi chay a'm may 



Hinh 2.70: Cong tac nhiet-thdi gian 
1. Dau noi day dien; 2. Than; 

3. Thanh ludng kim; 

4. Day xoan hay dien trd; 

5. Tiep diem ngat noi mach. 


Van bo sung dong khi chay am may hay van nhift co tac dung cung ca'p them khi nap 
vao xilanh, sau khi da khdi ddng may, de nhiet do dong ca tang len theo quy dinh hay 
den trang thai lam viec, trong mot thdi gian xac dinh. 


Van nhiet (hinh 2.71a, b) gom co: thanh ludng kim 3 tren co cuon quan day dien trd 
2, tarn hay cua xoay 4 tren co 16 6 va duac co dinh d dau thanh ludng kim. 



Hinh 2.71: Van bo sung dong khi chay dm may 
1. Dau noi day dien; 2. Day dien trd nung nong; 3. Thanh ludng kim; 

4. Tam (cua) xoay; 5. Dudng dan khi; 6 . Lo d tarn quay; 7 . Gid ti; 8. Lb xo; 
9. Than (vo); 10. True cua tam xoay. 
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Khi lam viec, tu^ theo nhidt do dong co, thanh luting kim 3 di^u khien tarn xoay 4 
dong md Ion hay be tiet dien liru thong cua dong khf hay dudng dan khi 5. 

Khi dong co chay khong tai (ralangti) 6 nhiet dd thap, butim ga dong gtin km dirdng 
ong nap, tiet difn liru thong cua dong khi d dudng dan 5 dirdng md toi da, xang se duqc 
cung cap hay phun vao vdi mot ti le nha't dinh hay tuong ting theo yeu cau. Khi ddng co 
da dat den nhiet do binh thudng, tiet didn liru thong cua ddng khi d dudng dan 5 se giam 
dtin va dong hoan toan ngay sau khi ket thuc qua trinh ham nong dong co (hlnh 2.71c). 

1.2.2.3. Bd dieu chinh chay am may 

Bo didu chinh chay am may, co tac dung didu khien bd dinh luong cung cap them 
xang, trong thdi gian van nhiet hoat ddng, bang each dieu chinh ap sua't d tren dinh cua 
pittong hay van truqt (hlnh 2.72). 

Bo di6u chinh chay am may (hlnh 2.72a) gom co: mang van 1 duqc di£u chinh bang 
thanh hudng kim 5, qua lo xo 4 va day dien trd 6. 

Khi lam viec, neu dong co con nguoi, thanh ludng kim 5 tin Id xo 4 xuong keo mang 
1 trung xuong theo, lam tting the tich ben tren mang. Do do, ap suat cua xang hay ap 
sutit kiem soat tren pittong hay van truot d bo dinh luong, se giam va Id (khe) thoat d 
xilanh bo dinh luong duqc md Ion, xang duqc cung cap len vdi phun nhidu hon. 



Hinh 2.72: Bo dieu chinh chay dm may 

1. Mang van; 2. Ong dan xang noi thong vdi IS giam chan (a) cua bo dinh lucmg; 

3. Ong dan xang noi thong vdi dudng xang ve cua bo dieu dp cua bo dinh luong; 

4. Ld xo; 5. Thanh ludng kim; 6. Day dien trd. 

Trong thdi gian chay khong tai de sutii nong dong co, nhiet do tang len dan, thanh 
ludng kim nd dai theo hudng cong 16n, qua ld xo 4, se day mang 1 len (hinh 2.69b) 
lam tang tip sutit dieu khien, van truqt trong bo dinh luong dong bdt 16 thoat cua 
xting ttii vdi phun. 

Sau khi dong co da ket thuc qua trinh sutii nong, tip sutit di6u khi^n hay kidm soat trd 
nen khong doi 6 muc 3,7 bar hay 0,37MPa. 
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Nhir vay, nhd bo dieu chinh chay a'm may, ap suat dieu khien tac dong tren van trucrt 
vao khoang 0,5 bar luc khcfi d6ng lanh hay dong co ngu6i va dat d£'n 3,7 bar khi dong co 
da nong den nhi£t do van hanh binh thucmg. Dien trd d6't nong 6 giup cho b6 dieu chinh 
chay a'n may hoat dong m6t each hoan hao thich ting vori dac tinh lam viec cua dong ccf, 
tranh duoc tinh trang lam dac hoa khi qua. 

2. He thong phun xang dien til 

2.1. Cau tao va nguyen U lam viec 

He thong phun xang di£n tu, nhieu diem, loai Bosch L-Jetronic hay L-Jetronic 
(hinh 2.73) cung co ba nhom co ban la: nhom cung ca'p xang (thung xang 1, bom 
xang dien 2, bo loc 3, voi phun 5); nhom cung c£p khong khi (b6 loc, dudng nap, 
budm ga) va nhom dieu chinh thanh ph£n hoa khi hay h6n hop xang vdi khdng khi 
(cac cam bi£n, bo dieu khign trung tarn va co cau chap hanh). 



Hinh 2.73: He thong phun xang dien tit, nhieu diem, loai L-Jetronic 

I. Thung xang; 2. Bam xang dien; 3. Bo loc xang; 4. Bo dieu khien trung tarn; 

K ‘ 

5. Voi phun (chinh); 6. Bo dieu dp; 7. Ong nap chung (dng gop hut); 8. Voi phun 
(phu) khdi dong; 9. Cam bien vi tri budm ga; 10. Cam bien htu luong ddng khi nap; 

II. Cam bien oxy (lambda); 12. Cong tac nhiet-thdi gian; 13. Cam bien nhiet do 

7 * J 

dong ccf; 14. Bo chia dien (dened); 15. Van bo sung ddng khi; 16. Acquy; 17. Khoa 
dien; 18. Role bom xang; 19. Budm ga; 20. Cam bien nhiet do khi nap. 

Khi dong co lam viec, xang tuf thung 1 nhd bom 2, qua bo loc 3, den voi phun 5 
voi mot ap sua't nhat dinh - da durqc dieu chinh o b6 dieu ap 6, r6i h6n hop vdri khong 
khi (tir ben ngoai vao, qua bo loc, cam bien luu luong dong khi nap 10, budm ga 19, 
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6'ng nap chung 7) de tao thanh hoa khi hay h6n hap chay d trudc xupap nap, vao 
trong xilanh. Hoa khi chay dan nd, do bugi phong dien, tac dung vao pittong, qua 
thanh truyen, lam quay true khuyu sinh cong. Khi chay, sau khi lam viec, duqc dua 
ra ngoai bang ong xa. 

2.2. Cac bo phan chinh va phu 

2.2.1. Cac bo phan chinh 

2.2.1.1. Nhom cung cap xang 

Nhom cung cap xang d he thong phun xang dien tir cung co cau tao tuang tu nhu he 
thong phun xang ca khi chi co voi phun dien tu la khac vdi voi phun co khi. 

Voi phun xang dien tir (hinh 2.74) gom co: than 8 tren co ranh 11,16 xo 9 luon luon 
ep van kim 5 day kin 16 phun 6, cuon day kich tir 3, loi tir 4, noi vdi van kim, ludi loc 1, 
dau noi dien 2, vong dem 7 va 10. 

Khi voi phun lam viec, nho bam cung c^p, xang theo ranh 11, qua ludi loc 1, vao 
khoang A. N6'u co tin hi^u di6n dieu khien vao cuon day kich tir 3, sinh lire hut loi tir 4 
de keo van kim 5 di len ep 16 xo 9, md 16 6 va xang duac phun vao dudng nap trude 
xupap hut. Trudng hop, khong eo tin hieu dien dieu khien, luc hut cuon day 3 mat va 
dudi tac dung cua 16 xo 9, van kim di xudng day kin 16 phun 6. 



Hinh 2.74: Voi phun dien tit 

1. Lit&i loc ; 2. Dau noi dien; 3. Cuon day kich tit; 4. Loi tit; 5 . Van kim; 6. Lo phun; 
7. Vong dem; 8. Than; 9. Lo xo; 10. Vdng dem ; 11. Ranh dan. 
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2.2.1.2. Nhom cung ca'p kh6ng khf 

Nhom cung ca'p khong khf, gdm c6: b£u loc, budm ga va cac dudng dan khf, co cau 
tao tucfng tu he thong nhien lieu dung bo che hoa khf. 

2.2.1.3. Nhom dieu chinh thanh ph£n hoa khi 

Nhom di£u chinh thanh ph&n hoa khf hay ti le hon hop giua xang va khong khi gom co 
ba khoi thiet bi chu yeu la cac cam bien, bo dieu khien trung tarn va ccf ca'u chap hanh. 

2.2.1.3.1. Cac cam bien 

Cac cam bien co tac dung ghi nhan nhSng thong so hay tinh trang lam viec cua dong 
co, rdi chuyen thanh tin hieu di6n de cung cap cho bo dieu khien trung tarn. 

2.2.1.3.1.1. Cam bien vi tri budm ga 

Cam bien vi tri budm ga 9 (hinh 2.73) co tac dung cung cap thong tin v€ vi tri hay do 
mo cua buom ga cho bo di£u khien trung tarn (ECU). Dira vao thong tin nay, bo didu 
khien trung tarn biet duoc luong khong khf nap vao xilanh nhieu hay ft, dl chi huy hoac 
dieu hanh viec phun xang vdi mot luong can thiet, bao dam ti le hoa khf td'i uu. Ngoai ra, 
vi tri cua budm ga con la yeu to ra't quan trong doi vdi kiem soat van tdc chay khong tai 
(ralangti) cua dong co cung nhir dieu khi^n hop so tu dong cua otd v.v... Tren mot so 
dong co xang, khi buom ga dong d chd do giam tdc ddt ngot, bo dieu khien trung tarn se 
dieu hanh cat hay ngimg cung cap xang cho voi phun. 

Cam bien hay bo cam bien vi tri buom ga, loai xoay hay bien trd (hinh 2.75) gom co: 
cuon day bien trd 2 hinh ban nguydt, mot d£u duoc noi mat, dau con lai dau vdi nguon 
dien 5 von tCr bo dieu khien trung tarn. Thanh truot 1 gan vao true quay budm ga va ludn 
ludn tiep xuc vdi cuon day dien trd 2. 

Khi vi tri hay do md cua budm ga 
thay doi, thanh truot se di chuyen 
tuong ung tren cuon day dien trd. C5 
che do budm ga dong, thanh truot nam 
d vi tri dau noi mat (diem A) cua dien 
trd va tin hieu bang dien ap gdi ve bo 
dieu khien trung tarn rat be; khi budm 
ga xoay vd phfa md ldn, thanh truot se 
di chuyen ve phfa dciu noi dien 5 von 
cua cuon day dien trd (diem B), lam 
cho bo didu khien trung tarn nhan duoc 
tin hieu bang dien ap tang d£n, co 
nghla la tri so dien ap bao cho bo dieu 
khien trung tarn biet vi tri chinh xac 
cua budm ga. 


BiGn Sp (5 vdn) tCf ECU d£n 



Hinh 2.75: Cam bien vi tri budm ga 
1 . Thanh truot; 2. Cuon day dien trd. 
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1 2 3 



Hinh 2.76: Cam bien ddng khi nap 
l. Vit dieu chinh ralangti; 2. Ranh dan khi; 

3. Cdnh do (chinh); 4. Cdnh bu trit(phu); 

5. The tick giam chan; 6. True quay; 7. Ong nap khi. 


2.2.1.3.1.2. Cam bien dong khi nap 

Cam bien dong khi nap co tac 
dung cung ca'p thdng tin vi luang 
khong khi nap vao xilanh d£ bo dieu 
khien trung tarn tinh toan hay dieu 
hanh luong xang c£n phun ra cua voi 
phun. Luang khdng khi nap duoc do 
kiem bang hai each, co the do gian 
tiep (nh6 vi tri buom ga, van toe true 
khuyu va do chan khong trong dng 
hut) hoac do true tiep (nhd canh 
van), day nong cam dng va dla cam 
bien dong khi...). 

Cam bien dong khi nap, thuemg 
dung la loai canh van (hinh 2.76) 
gom co: canh do luu luong 3 cd dinh 
voi canh bu trCr 4 va cung quay 
quanh true 6. 

Khi dong khi di vao ong nap 7 se 
tac dung mot luc lam quay canh 3 
mot goc a, ti le vdi luu luong kh6ng 
khi nap (Q L )< Luc nay can bang vd?i 
luc 16 xo keo dong canh 3. Canh 4 
va the tich 5 co tac dung lam giam 
chan dong cho canh 3, khi co dong 
khi di qua. 

Quan he giura luu luong khdng khi 
nap (Q L ), goc xoay cua canh do (a), 
dien ap tin hieu (vi tri budm ga) ve 
luu luong luong khi nap Us va luong 
xang edn phun ra cua voi phun V e 
(hinh 2.77) nhu sau: khi co mot khoi 
lucrng khong khi Q L nap vao xilanh 
dong co (diem Q), thi can mot luong 
xang li thuyet Q K (diem D), goc 
xoay cua canh do la a (diem A), 
tuong dng vdi tin hieu dien ap U s 



Hinh 2.77: Bieu do quan he giUa luu luqng 
khi nap Q L , goc xoay cua cdnh do a, 
dien dp tin hieu ve htu luong khi nap U s 
vd luong xang phun ra cua vdi phun V e . 
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(di^m B) va luong xang do vdi phun cung cap V e (diem C). Didm C ngang bang vdi 
luong xang If thuyet Q K tai diem D. 

2.2.1.3.1.3. Cam bidn nhiet do dong co va khi nap 

Cam bien nhidt dd ddng co 13 (hinh 2.73) co tac dung do, ghi nhan nhiet do cua 
dong ccf, chuydn doi tri sd do dupe thanh tin hieu dien dd cung cap cho bo dieu khien 
trung tarn. 

Tren dong co lam mat bang gio hay khong khi, 
cam bidn nhiet do dong co dupe lap dat d than may, 
con d ddng co lam mat bang nude, cam bien nhiet do 
dong co duoc lap dat ngap vao trong ao hay hong 
nude. Cam bien nhidt dd ddng co, thudng dung la 
loai nhiet dien trd (hinh 2.78) gom co: d^u n6i day 
dien 1, vo hay than 2 co ren de lap vao than may hay 
hong nude va dien trd 3. 

Trong qua trinh lam viec, dien trd cua cam bien 
nhiet do dong co giam khi nhiat dd ddng co tang va 
nguoc lai. 

Cam bien nhiet do khi nap 20 (hinh 2.73) vl 
nguyen tac cau tao cung nhu lam viec, tuong tu nhu 
cam bien nhiet do dong co, nghia la no cung la loai 
nhiet dien trd. Khi lam vi6c, dien trd cua no giam, 
neu nhiet do khi nap tang va nguoc lai. 

2.2.1.3.1.4. Cam bien lambda 

Cam bien lambda (hay 6xy hoac alpha) duoc lap dat trong dng gop xa hoac tren 

dudng dng xa; co tac dung do nong dd dxy trong khi xa, cung ca'p thong tin, qua tri so 
dien ap, de bd diiu khiln trung tarn dieu chinh luong xang phun ra, bao dam ti le hay 
thanh phan hon hop (xang va khi nap) tot nhat. 

Cam bien lambda (hinh 2.79) gom co: dng suf 3 mdt d^u bit kin, hai mat trong ngoai 
la cac dien cue bang ldp platin mong co cau true rdng hay xop cho phep khi thdm 
tha'u qua. Mat ngoai 9 (cue am) tiep xuc vdi khi xa, mat trong 10 (cue duong) tiep xuc 
vdi khi trdi. 

Nguyen tac do cua bo cam bien lambda dua tren co so so sanh ham luong dxy trong 
khdng khi hay khi trdi va khi xa. Khi dng suf 3 duoc nung nong den nhiet do nha't dinh 
(khoang 300°C), no se dan dien. Tin hieu do se xuat hien khi co su khac nhau ve nong 
do dxy d hai cue hay mat trong va mat ngoai cua dng do. 

Cam bien lambda dupe che tao sao cho luc he so du luong khdng khi bang 1 (X = 1) 
thi didn ap phat sinh va dupe nhap vao bo xut ii didu khidn trung tam. 



Hinh 2.78: 

Cam bien nhiet do dong co 
1. Ddu noi day dien; 

2. Vo; 3. Dien trd. 
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Hinh 2.79: Cau tao (a) va vi tri lap dat cua cam bien lambda (b) 

1. Chi tiet tiep xuc; 2. Ong dabdng su3. Ong do bang sd; 4. Ong sU bdo ve (phia kill xd); 

5. Day dien; 6. Vdng dem; 7. Vo bdo ve; 8. Than; 9. Diin cue dm; 

10. Dien cUc duang; 11,12. Diem tiep xuc. 

Mach di6u chinh khoang 500mV dupe lap trinh trong b6 didu khien trung tarn. Neu 
tin hieu cung cap cua cam bien lambda be hem 500mV, co nghia la khi h6n hop hay hoa 
khi qua ngheo xang, bo di^u khien trung tarn se cho phun xang ra nhieu hem. Ngirac lai, 
neu tin hieu do lambda cung ca'p 1cm hem mric chu^n 500m V, chting to khi h6n hop gi^u 
xang, bo dieu khi^n trung tarn se didu hanh cho xang phun ra it di. 

2.2.1.3.2. Bo dieu khien trung tarn 

Bo dieu khien trung tarn hay b6 xir If va dieu khien trung tam (ECU) co tac dung tiep 
nhan cac tin hieu dien v4 tinh trang lam vi6c cua d6ng ccf, do cac cam bien truyen den, 
roi chuyen thanh tin hieu sd va xir If theo mot churong trinh da vach san trong may 
tfnh. Cac tin hieu khac edn cho viec tinh toan da duoc ghi trong bo nhd cua may tinh 
dudi dang sd hoac dd thi. Sau do, bo dieu khien trung tam se chi huy hoac dieu hanh 
viec phun xang (hoac danh lira) d co cau chap hanh cung bang tin hieu dien da dupe 
khuech dai. 

Bo di6u khien trung tam gom cac thanh phan chinh sau: 

- Bo vi xur li (CPU) 

- Bo luu giu: cac sd lieu va chuong trinh tinh ROM va RAM 

- Bd loc, chuan hoa cac tin hieu vao va khuech dai tin hieu ra (I/O). 

- Bo chuyen doi tin hieu tir dang tuong tu (co, dien, tir, quang...) sang dang sd. 

- Bo tang khuech dai cong sudt cho nhom cung cap hay mach phun xang v.v... 

2.2.1.3.3. Co cdu cha'p hanh 

Co cau chap hanh la bo phan chuydn doi cac tin hieu dien, tir bo didu khien trung tam 
truyen den, thanh hanh trinh co khi, thudng la dieu khien viec dong mo cac tiep diem 
hoac cac van v.v... Vi du: van d voi phun xang dien tir. 
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2.2.2. Cac bo phan phu 

Trong he thong phun xang dien tir, loai L-Jetronic cung co voi phun khoi dpng va 
cong tac nhiet-thoi gian giong nhu hp thong phun xang co khi, nhung o he thong phun 
xang dien tu cai ti£n hay loai mdi hien nay, con co th6m mpt so bo pMn sau. 

2.2.2.1. Cam bi£n van t6'c true khuyu dpng co 

Cam bien van toe hay toe dp true khuyu dong co co tac dung cung ca'p thong tin hay 
tin hieu ve gia tri hoac tri s 6 toe do true khuyu cho bp didu khien trung tam de kiem soat 
hay dieu hanh lucmg xang phun ra, th5i di6m danh lira sdm cua bugi va chuyen sd 6 hop 
sbtu dong... 

Cam bien van toe true khuyu d6ng co co hai loai chinh: cam bi£n hi6u tmg Hall hay 
con goi la cam bien vi tri true khuyu va cam bien t£r truemg. Trong thuc te, cam bien Hall 
thuong hay dung nha't. 

Cam bien hieu irng Hall hay cam bien vi tri true khuyu (hinh 2.80) gom co ba la chan 
hay canh A, B, C dat each deu nhau 120°, duroc gan tr6n dia can bang true khuyu 1, khoi 
nam cham vinh cuu 2, dat co dinh va doi dien voi bo chuyen doi hay bien nang 3. 

TCr truemg cua nam cham 2 kich thich b6 chuyen doi 3 lam phat sinh mot dien ap. Khi 
mam hay dia can bang 1 quay, cac la chan A, B, C l£m lupt cat tit truong lam mat di6n 
ap cua bp bien nang, lam bien doi tin hieu vao o mot dang nay thanh tin hipu ra d mot 
dang khac, tao thanh sir ngat va noi mach transito de cung ca'p hieu dien ap cho bp dieu 
khien trung tam (ECU). Dipn ap nay dung tur 12 von co the giam tdi 0 v6n va bp dieu 
khi6n trung tam dem cac xung dien ap tren se biet dupe van toe true khuyu dong co. 



1(4) 6(3) « 2) (1)4 6(3) 5(2) 


10 

Hinh 2.80: Cam bien hieu (tug Hall a dong ccf 6 xilanh (chitV) 

1. Mam can bang; 2. Khoi nam cham vinh cuu; 3. Bo chuyen dSi; 4. Transito; 

5. Tin hieu den bo dieu khien trung tam; 6. Dien dp titacquy; 7. Day tiep dat (mat); 

8. Transito nd'i; 9. Transito ngat; 10. Mot vdng quay true khuyu dong co. 

Dua vao t6c dp true khuyu dong co, do cam bien cung ca'p, bp dieu khien trung tam 
se gidfi han toe dp cue dai bang each dieu khi£’n "ngumg phun" xang, bao dam toe dp dao 
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dong trong khoang ± 40 vong/phut xung quanh gia tri gidi han dinh mire hoac ngat dien 
cua he thong danh lira khi toe do true khuyu n < 30 vong/phut bao dam bobin khong bi 
qua nong... 

2.2.2.2. B6 dieu khidn chay khong tai 

Bo dieu khien chay khong tai co tac dung dieu chinh luong khf nap phu, bang each 
thay d6i tiet dien luu th6ng dudng khf chay khong tai. 

Bo dieu khien chay khong tai kieu quay hay dOng ccf (hinh 2.81), gom co; roto 4, 
cua xoay 6 gdn tren true cua roto, stato hay vo 2, nam cham vlnh cuu 3 va hop da'u 
day 1 . 





Hinh 2.81: Bo dieu khien chay khong tai (a) va vi tri lap dat cua no (b) 

1. Hop dan day; 2. Vo hay stato; 3. Nam chdm vinh cuu; 4. Roto; 

5. Ranh hay dudng ddn khi noi tat qua budm ga; 6. Cda xoay. 

Dd dieu chinh tiet dien luu thong cua ranh dan khf, khi chay khbng tai, phai xoay cha 
6 trong giori han khoang 90°. Bd dieu khien trung tarn (ECU) nhftn thong tin ve toe do 
cua dong co, so sanh v6i gia tri toe do chu£n da duoc lap trlnh tu truoc, roi dieu hanh bo 
dieu khien chay khong tai de thay doi luong khf nap qua ranh dan khf cho den khi toe do 
kh6ng tai hay ralangti thuc te dat gia tri yeu efiu. 

Tren mot so xe oto, tin hidu do t6c d6 co the duoc su dung lam tin hieu xac dinh che 
d6 chay khong tai cua d6ng co. Khi xe oto chay hay lan banh, tin hidu nay se bao vd bo 
dieu khien trung tarn (ECU) d£ cat mach di4u khien chay khong tai. 
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2.2.2.3. B6 giam doc hai cua khi xa 

BC giam doc hai hay xir li khi xa, co tac dung giam nong d6 cac thanh phan doc hai 
trong khi xa nhir oxit cacbon (CO), oxit niter (NOx) va cacbuahydro (C m H n )... 

Bo giam doc hai cua khi xa co nhieu loai, nhung thuong dung nha't la loai ba thanh 
phln, tire la co kha nang giam xa ca ba thanh phan khi doe hai co trang tri xa la oxit 
cacbon, oxit nito va cacbuahydro. 

Bo xu li khi xa (hxnh 2.82) gom co: vo 1 thirdmg bang thep. Gitfa vo va loi 2 co dat mot 
lop dem 3 lam bang soi vo co hoac phoi thep de bu trir dan no vi nhiet. Loi 2 thuong bang 
gom r6ng vdi chidu day vach khoang 0,2mm va mat do khoang 80 16/cm 2 hoac bang thep 
la cuon lai dd tao ra cac ranh luu thong cho khi xa di qua. Tren be mat cua ranh luu thong 
duoc phu mot lop vat lieu trung gian thuemg bang oxit nh6m (A1 2 0 3 ) co tac dung lam tang 
do loi 15m cua be mat, do do tang dien tich tham gia phan ung (dien tich tiep xuc dat tori 
15 -r 25 m 2 /cm 3 ). Ben tren lop vat lieu 5 la lop vat li6u xuc tac 4 bang kim loai hiem la 
platin va radium vdi mat do khoang 1,5 + 2 gam cho 1dm 3 the tich loi. 



Hinh 2.82: Bo giam doc hai cua khi xd 
1. Vo hay than; 2. Loi; 3. Dem; 4. L&p xuc tac; 5. L&p vat lieu trung gian. 

Platin co tac dung xuc tac tang cucmg qua trinh 6xi hoa con radium tang cudng qua 
trinh khu. 

Qua trinh oxi hoa va khu nhu sau: 

- Qua trinh oxi hoa: CO + 1 / 2 • 0 2 = C0 2 

C m H m + (m + n/4).0 2 = mC0 2 + n/2.H 2 0 

- Qua trinh khut: (vi du doi vdi oxit nito NO): 

NO + CO = 1/2.N 2 +C0 2 

Cucmg do cac phan ling oxi hoa va khu phu thu6c rat nhidu vao mufc d6 dam nhat cua 
hoa khi hay hdn hop giua xang va khong khi cua d6ng co. Quan hd n6ng do cac thanh 
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phan doc hai trade bo xd If (a) va sau bd xd If (b) theo he so da laong khong khi (X) 
duoc the hien tren hinh 2.83, 



Hinh 2.83: Thanh phan doc hai cua khi xd trude (a) va sau xu U (b) 
De danh gia ket qua xd If khi xa, ngudi ta dung h6 so hieu qua r\ nha sau: 

N6ng do trade bo xd If - Nong do sau bo xd li 

T| =-;- : - : - 

Nong do trade bo xd li 


Doi vdi bo xd If ba thanh phin d tren, he so hieu qua rj co th£ dat tdi 90% tai mot 
vung rat hep xung quanh gia tri he so da khdng khi X = 1. Vi v|y, hd thong phun 
xang didn td thubng dung bo cam bien Lambda dat trade bd xd li khi xa (cung cap 
thong tin ve nong do oxi trong khi xa) 
de bo dieu khidn trung tarn dieu chinh 
laong xang phun ra d vdi phun, bao 
dam ti le hay thanh phin hdn hop tot 
nhat, lam cho viec xd li khi xa dat hidu 
qua cao hon. 

2.2.2.4. Bo tich tu hoi xang 

Bo tich tu hoi xang co tac dung hut 
hoi xang tren mat thoang cua thiing 
xang khi xe dd va cung cap vao dudng 
ong nap, qua van tiet lau nhd su didu 
hanh cua bo dieu khien trung tarn khi 
xe chay. 

Bo tich tu hay thu hoi hoi xang (hinh 
2.84) gom co: vo hay binh 2 trong co 
chda day than hoat tinh 3, ong diin hay 
hut hoi xang 1, ong dan hdn hop 5 (xang Hinh 284: Bd tich hai xdng 

va khong khi) tdi ong nap va Id din 1. dug dan hoi xang; 2. Vo; 3. Than boat tinh; 

khong khi vao bo tich tu hoi xang 4. 4. L6 dan khi; 5. Ong dan hdn hop. 
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Khi dong co lam viec hay xe chay, van tiet ltfu mo, xang hap thu trong khb'i than hoat 
tinh se cung vdi khdng khi qua 16 4 tori ong dan 5 vao dudng ong nap cua dong co. 

Ngoai cac bo phan chinh va phu d tren, trong he thong phun xang dien tur ddi mdi con 
co them mot so bo phan khac nhu: luan hoi khi xa, ngimg hoat dong cua mot so xilanh 
(dung a dong co co 6 xilanh hoac 8 xilanh) v.v... 

Nhu vay, he thong phun xang tuy con mot s 6 ton tai (cau tao phtic tap, gia thanh cao) 
nhimg van duoc dung rdng rai, dac biet la 6 oto du lich cao cap, do co nhidu uu dilm: 
cong sua't tang (khoang 10%) tidu hao nhien lieu giam (10 - 16%) va giam nhi6u doc hai 
cua khi xa... 

B.2. He thong nhien lieu cua dong ca diezen 

B.2.1. Nhien lieu va hod khi 

1. Nhien lieu 

Nhien lidu dung trong dong co diezen la d&u mazut hay d£u didzen. Dau mazut nhe 
hon nude, nang hon xang, kho chay 6 ap sua't va nhidt do thudng. 

Chat luong d£u diezen phu thuoc chu yeu vao cac tmh chat sau day: 

a) Do nhdt 

Dd nhdt hay tmh nhdt cua dau diezen la kha nang luu dong va hoa suong khi phun 
vao buong chay. Neu dd nhdt ldn, thi kha nang luu dong va hoa suong cua d£u se kern 
va ngupc lai neu do nhdt nho qua, thi dd bi lot d£u b bom cao ap, vdi phun va ap suait 
phun giam. 

Vi v|y, dau mazut hay d£u diezen phai co mot dd nhdt thich hop, bao dam cho dong 
co lam viec tot nhat. 

Don vj do nhdt cua diu mazut thudng dung la: Engole, ki hieu "E". 

b) Tinh tu chay 

Khi dong co lam viec, nhien lieu phun vao buong chay phai qua mot thdi gian nha't dinh 
mdi chay duoc. Trong thdi gian do tinh chat If hoa cua nhien lieu co su thay doi (bay hoi, 
hdn hop vdi khdng khi va lien ket vdi oxi v.v...). Thdi gian ke tu luc bat dau phun nhien lieu 
vao buong chay den khi nhien lieu ben Ida chay duoc goi la thdi gian chay cham. 

Thdi gian chay cham cua nhien lidu yeu efiu phai thich hop vdi tung loai dong co. 
Neu thdi gian nay qua dai, nhien lieu phun vao buong chay cang nhidu, khi bi ben lua 
chay, ap sua't tang ddt ngot gay cha'n dong va ddng co lam viec khdng dm. Nguoc lai, 
neu thdi gian nay qua ngln, tufc la nhien lieu mdi phun vao chua kip hdn hop d£u vdi khi 
nen da chay ngay, gay chay cue bo va nd'u hien tuong nay keo dai thi dong co qua nong, 
cong sua't cung giam v.v... 
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De danh gia tinh tu chay cua nhidn lieu dung a dong ca diezen, thudng dung "tri so 
xetan”. Tri so xetan cua nhidn lieu dung trong dong ca diezen khoang 40 - 60. De hieu 
rd khai niem ve tri so xetan, co the xet mot vi du sau day: 

Dung hai chat co tfnh chat doi lap nhau: chat anphametin-naptalin (C, jH, 0 ) tu chay 
kem, dat cho no mot tri so xetan bang khdng (0) va chat xdtan (C 16 H 34 ) rat dd chay, dat 
cho no mdt tri so xetan bang mot tram (100). Neu lay 60% chat xetan pha vdi 40% chat 
anphametin-naptalin se ducrc mot loai nhien lieu co tri so xetan bang 60 hay noi mot 
each khac tri sd xetan cua ddu mazut hay ddu diezen dirge tmh bang phdn tram (%) cua 
chat xetan co trong nhien lieu. 

2. Hoa khi 

Trong d6ng co didzen, qua trinh tao hoa khi hay h6n hgp chay g6m nhien lidu vdi 
khong khi nen 6 trong xilanh khong dirge tot, vi co hidn tugng chay cue bo. Thai gian 
tao hoa khi rat ngdn, chi bang 1/10 so vai dong ca xang (0,04 * 0,01 giay) trong do mot 
phan tien hanh 6 thefi ki nen, mdt phtin triing vai thdi ki chay cua nhien lieu. Do do, 
nhien lieu phun vao h6n hgp vdi khdng khi khong dugc deu. 

Trong dong ca diezen, muon nhien lieu chay dung liic va chay het, thi lugng khong 
khi thuc te dua vao xilanh de dot chay mot gam nhien lieu phai ldn han lugng khdng khi 
tmh toan so vdi ddng ca xang, nghla la he sd du lugng khdng khi trong trudng hgp nay 
bang: X = 1,25 -4- 1,75. 

De tao dieu kien cho nhien lieu chay tot nhu nhidn lieu phai phun mu hay hoa suang 
nho, hdn hap giua nhidn lieu va khdng khi phai deu v.v... thucfng dung buong chay co 
hinh dang khac nhau. Dua theo cau tao, 
co the chia buong chay lam hai loai: 
buong chay thong nhat va buong chay 
ngan each. 

a) Buong chay thong nhat 

Budng chay thong nhat hay con goi la 
buong chay phun nhien lieu true tiep, 
trong do toan bo budng chay deu nam 
trong mot khoang khdng gian chung. 

Thanh hay vach cua budng chay thong 
nhat (hinh 2.85) gdm co: dinh pittdng 1, 
mat dudi cua nap xilanh 2 va ong xilanh 3 
(pittong dinh bang hay ldi) hoac dinh 
pittdng va mat dudi cua nap xilanh 
(pittdng dinh lom). 



Hinh 2.85: Buong chay thong nhat 
1. Pittdng; 2. Nap xilanh; 3. Ong xilanh. 
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Trong bu6ng chay thong nhat, muon c6 chat lupng hoa khi tot, phai bao dam mot so 
yeu c^u co ban sau: 

- Nhien lieu phun vao buong chay phai co ap su£t Ion, khoang 30 4- 40 MN/m 2 , co the 
tang len den 140 MN/m 2 . 

- Ket hpp hinh dang buong chay vcri chum tia nhien lieu khi phun, lam cho nhien lieu 
phan tan deu trong buong chay. 

- Tao ra sir chuydn d6ng xoay loc cua dong khi nap vao xilanh de nhien lieu va khong 
khi h6n hop deu. 

Trong dong co diezen, co buong chay thdng nhat, thucfng dung voi phun hay kim 
phun nhieu 16 (3 - 10 16 phun). 

b) Buong chay ngdn each 

Buong chay ngan each la loai buong chay kh6ng co khoang khong gian chung, nghia 
la toan bo budng chay dupe chia lam hai phan: buong chay chinh va buong chay phu. 
Giua hai buong chay nay dupe noi thong voi nhau b&ng m6t hoac nhieu 16 nho. Do Ctiu 
tao cua buong chay, dong khi nap dupe chuyen dong theo mot huemg nh£t dinh, lam cho 
nhi£n lieu h6n hop de vdi kh6ng khi. Vi vaiy, ap suat phun cua nhien lieu 6 trong dong 
co diezen co buong chay ngan each nho va thucfng bang 7 4-12 MN/m . 

Buong chay ngan each, tuy theo ca'u tao hay hinh dang cua buong chay phu, co the 
chia lam hai loai: budng chay du bi va budng chay xoay 16c. 

- Budng chay du bi 

Trong budng chay ngan each, loai budng 
chay du bi, thi toan bo dung tlch cua budng 
chay dupe chia lam hai phdn la budng chay phu 
dat true tiep tren nap xilanh, chiem khoang 
25 4- 40% dung tfch budng chay (V c ) va phan 
con lai la budng chay chinh dat true tiep trong 
khoang khong gian cua xilanh, phia tren dinh 
cua pittong, khi pittong 6 D.C.T. 

Budng chay phu hay budng chay du bi 
(hinh 2.86) thucfng co dang hinh tru va dupe 
noi thong vdi budng chay chinh bang m6t 
hoac nhieu 16 nho. Tren ducfng tarn cua budng 
chay du bi thucfng dat voi phun mot 16. 

Qua trinh hinh thanh hoa khi hay khi hdn 
hpp d budng chay ngan each, loai budng chay 
du bi nhu sau: 





Hinh 2.86: Buong chay du bi 
I. Buong chay chinh; 2. Ld; 

3. Buong chay dubi; 4. Voi plum. 


97 





Khi dong cor lam vi£c, trong hanh trinh nen, khong khf tOr xilanh hay bu6ng chay 
chfnh 1, qua 16 2, duoc day vao buong chay du bi 3, nhd co su chenh lech ap suat gifta 
hai buong chay chmh va phu (0,3 -s- 0,8 MN/m ) nen toe do dong khf tuong d6i manh va 
tao ra chuyen d6ng roi cua khong khf trong bu6ng chay dir bi. Nhien lieu nhd voi phun 4 
duoc phun vao, h6n hop deu vdi kh6ng khf va chay nhanh, lam cho ap su£t tang len, khf 
chay va nhien lieu chua chay tir buong chay du bi, di qua 16 2 phun vao buong chay 
chfnh vdi t6c do cao roi h6n hop vdi khong khf va tiep tuc chay. 

Do nhien lieu chay het va toe do tang ap nho, nen dong co diezen co buong chay du 
bj lam viec rat em. 

- Buong chay xoay loc 

Trong buong chay ngan each, loai buong 
chay xoay 16c, thi loan bo dung tfch cua buong 
chay cung duoc chia lam hai ph5n la buong 
chay phu, loai xoay loc, co dang hinh tru hoac 
hinh cau dat tren nap hoac trong than xilanh va 
buong chay chfnh dat trong xilanh, phfa tren 
dinh cua pittong, khi pittong 6 D.C.T. Dung tfch 
buong chay phu hay buong chay xoay loc 
chi6m khoang 50 -s- 80% dung tfch buong chay 
(V c ) va nhien li6u cung duoc phun vao buong 
chay xoay loc. Buong chay chfnh va buong 
chay xoay loc duoc noi thong voi nhau bang 
mot hoac nhieu 16 nho, dat tiep tuyen veri buong 
chay xoay loc (hinh 2.87). 

Qua trinh hinh thanh hoa khf hay khf h6n hop d bu6ng chay ngan each, loai buong 
chay xoay 16c nhu sau: 

Khi dong co lam viec, trong hanh trinh nen, kh6ng khf tir xilanh hay buong chay 
chfnh 1, qua 16 2, duoc dzfy vao buong chay xoay 16c 3 v6i t6c do 16n. Dong khf chuyen 
dong theo huong tiep tuyen tao ra su xoay loc trong buong chay phu hay bu6ng chay 
xoay loc, lam cho nhien li6u phun vao, nh6 voi phun 4 duoc xe nho va h6n hop d6u vdi 
khong khf. Sau khi nhien lieu chay, ap sua't va nhi6t do trong buong chay phu tang len 
nhanh, va 16n hon so vdi bu6ng chay chfnh. Vi vay, khf chay va nhi6n lieu chua chay tir 
buong chay phu 3 hay buong chay xoay loc, qua 16 2 duoc phun vao buong chay chfnh 1 
roi h6n hop voi khong khf va tiep tuc chay. 

Buong chay ngan each so vdi buong chay thdng nhat, tuy cau tao phuc tap, nhung co 
uu diem la ap suat phun thap, h6n hop giGa nhien lieu vdi khong khf deu va dong co lam 
viec em hon v.v... Do do, buong chay ngan each duoc dung nhieu d dong co diezen. 



Hinh 2.87: Buong chay xoay loc 
1. Buong chay dunh ; 2. L6. 

3. Buong chay xoay loc; 4. Vdi phun. 
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B.2.2. He thong nhien lieu cua dong ca diezen 

B.2.2.1. He thongphun nhien lieu ca khi 

1. Cau tao va nguyen If lam viec 

He thdng phun nhien lieu (dau didzen) co khi co hai loai la dung vdi phun va bom cao 
ap - voi phun. 

He thong phun nhien lidu dung voi phun co khi (hlnh 2.88) gdm co: thung nhien lieu 
1, binh loc tho 2, bom chuyen nhien lieu 3, binh loc tinh 4, bom cao ap 5, voi phun 6, 
binh loc khi 8, ong nap 7, ong xa va ong tieu am. 



Hinh 2.88: He thong nhien lieu cua dong ca diezen dung vdi plum cakhi 
1. Thung nhien lieu; 2. Binh loc tho; 3. Bam chuyen nhien lieu; 

4. Binh loc tinh; 5. Bam cao dp; 6. Voi phun; 7. Ong nap; 8. Binh loc khi. 

He thong nhidn lieu cua dong co diezen dung voi phun co khi lam viec nhu sau: khi 
dong co lam viec, nhien lieu tCr thung 1 theo ong din qua binh loc tho 2, roi duoc bom 3 
dua tdi binh loc tinh 4, sau do vao bom cao ap 5. C) day, bom cao ap tiep tuc dua nhien 
lieu len voi phun 6 vdi ap sua't cao de phun vao buong chay h6n hop vdi khong khi tir 
ben ngoai qua binh loc 8, ong nap 7, tao thanh hoa khf va tu chay, do khong khi nen co 
nhiet do cao. Hoa khi chay dan no tac dung vao pittdng, qua thanh truyen, lam quay true 
khuyu sinh cong. Khi chay sau khi da lam vi6c, duqc dua ra khoi xilanh bang ong xa va 
ong tieu am nhu h^ thong nhien lieu cua ddng co xang. 

2. Cac bo phan chinh 

He thong nhien lieu cua dong co diezen dung vdi phun hoac bom-voi phun co khi 
cung co nhieu bo phan giong nhu dong co xang. Do do, d day chi nghien cuu mot sd bp 
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phan co dac diem rieng hay dung a dong ca diezen nhu: binh loc nhien lieu, bcfm 
chuyen nhidn li£u, bam cao ap, voi phun hoac bam-voi phun. 

2.1. Binh loc nhien lieu 

Binh loc nhien lieu, dung de loc sach bui b£n co trong nhien lieu truac khi dua vao 
bam cao ap va voi phun. Nhtfng bui b£n hay tap chat co kich thudc Ion, khoang 0,002 - 
0,020mm, co the loc qua mot lan bang lucri loc tinh hoac qua hai lln bang lucri loc tho va 
ludi loc tinh. 

Bo lpc hay loi loc nhi6n lieu trong ddng ca di6zen co the lam bang nhung ta'm kim 
loai mong co cau tao nhu bo loc dung trong d6ng ca xang hoac lam bang nhung chat phi 
kim loai nhu: gia'y, vai, sai bong, da hoac ni v.v... 

a) Binh loc tho 

Binh loc tho (hinh 2.89) gom co: vo hay than 1, nap day 5, dem 4, bulong xa khi 6 va 
loi loc 3. Loi loc 3 lam bang nhOng tarn dong mong 13, hinh tron, d£y 0,15mm duqc 
l6ng vao thanh 7, co dang hinh luc lang, tren m6i tarn d6ng co nhidu 16 nho de tao thanh 
duofng dan nhien lieu tif ngan 10 sang ngan 8. GiOa cac tarn d6ng co dat ta'm dem bang 
dong mong 12, co dang hinh sao, day 0,07mm. Cac ta'm dong mong 13 va 12 duac ep 
chat nhcf dai o'c 2. 



Hinh 2.89: Binh loc tho 

1. Vo hay than; 2. Dai oc; 3. Loi loc; 4. Dem; 5. Nap day; 

6. Bulong xa khi; 7. Thanh luc lang; 8, 10; Ngan chita nhien lieu; 

9, 14; Ong dan; 11. Bulong xa can ban; 12. Dem hinh sao; 13. Tam dong. 

Khi dong ca lam viec, nhien lieu chay tir ong 14 vao ngan 10, qua cac khe hd cua loi 
loc 3 roi sang ngan 8 theo 6ng 9 tori bam chuy6n nhien lieu, cac chat bui bdn co kich 
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thuoc lorn hon 0,07mm se bam 6 mat ngoai loi loc hoac roi xuong day binh va dupe dinh 
ki lam sach hoac xa ra bang bulong 11. 

b) Binh loc tinh 

Binh loc tinh (hinh 2.90) g6m co: nip day 7, vo hay than 2, trong co dat loi loc 3, lam 
blng ong lirdi dong, dang hinh tru, boc m6t 16p gily, ben ngoai quan nhieu lop soi chi 
bong. Loi loc lap vao thanh 10 va duoc c6 dinh vao tlm 5, nhcr dem 1, vong dem 8,16 xo 
11 va ch6t 9. 



Hinh 2.90: Binh loc tinh 

1. Vdng dem; 2. Vo hay than; 3. Loi loc; 4. ong xa, 5. Tam ngan; 

6. Vit xa klu; 7 . Ndp day, 8. Vdng dem, 9. Chot; 10. Thanh gift; 11. Ld xo; 

12, 13. Dem; 14. Ranh dan; 15. Dai oc c6dinh binh loc v&i than dong co; 

16. Bulong xa klu; 17. Bulong rdng; 18, 19. Ong dan; 20. Bulong xa can ban, 21. Day. 

Khi dong co lam viec nhien lieu hay dlu di6zen theo ong 18 va bulong r6ng 17 vao 
binh loc, sau khi qua loi loc 3 va t£m 5, len phfa tren khoang khong gian giila nip 7 va 
tarn 5, theo ranh 14, 6ng 19 den bom cao ap. 

2.2. Bom chuyen nhien lieu 

Bom chuyen nhien lidu hay bom thap ap co tac dung chuyen nhien lieu tCr thimg 
nhien lieu, qua binh loc toi bom cao ap hay bom ap lire cao. 
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Bam chuyen nhien lieu dat & g<in bom cao ap, do true cam cua bom cao ap dan dong 
va thudng dung ba loai: bom pittong, berm banh rang va bom canh quat. 

a) Berm pittong 

Bom pittdng hay bom tha'p ap ki£u pittong (hinh 2.91a) gom co: than 11, pittong 16, 
nut 10, con dpi 13, thanh truyen hay chot day 14, van nap (hut) 7, van day 17 va bom 
tay. Bom tay g6m co xilanh 4, pittong 5, can day 3 va num 1. 



Hinh 2.91: Bom thap ap kieu pittdng 

a) Cau tao cua bom; b, c) Qua trinh lam viec cua bom; d) Qua trinh lam viec cua bom tay. 

I. Num bom tay; 2. Nap xilanh; 3. Can day; 4. Xilanh; 5, 16. Pittdng; 6. Dem cao 
su; 7 . Van nap (hut); 8, 9, 12. Ld xo; 10. Nut; 11. Than bom; 13. Con dpi; 14. 

Thanh truyen; 15. Bac dan huefng; 17. Van day; 18. Than xupdp; 19. Banh cam 
true bom cao dp. A. Buong hut hay nap; B. Bubng day; C. Ranh. 

Khi dong co lam vide, bom lam vide theo hai hanh trinh nhir sau: 

- Hanh trinh chu&n bi (hinh 2.91b): 

Khi true bom quay banh cam 19 day con dpi 13 len, lam cho pittPng 16 dich chuyen 
ve phia buong A, tao ra do chan khong o buong B. Lo xo 9 va 12 bi nen, nhidn lieu chay 
tir buong A ra, qua van 17 va theo ranh C chay vao buong B. 
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- Hanh trinh lam viec (hinh 2.91c): 

Khi phan 16i cua banh cam roi khoi con doi, 16 xo 9 dffy pittong v£ phfa buong B. Khi 
do trong buong A tao nen do chan khong, mot ph^n nhien li6u mdi dupe nap day vao 
buong A, con trong buong B nhien lieu bi nen, qua ranh C dupe daty vao binh loc, tdi 
bom cao ap. Luc nay, van 17 dong. 

Neu banh cam tidp tuc quay, pittong lai di I6n va qua trinh bom nhien lieu lai duoc 
lap lai tu dau. 

Bom thap ap phai bao dam cung cap du nhien lieu theo yeu cau lam viec cua dong co, 
ngay ca khi dong co lam viec vdi phu tai ldn nhat. Trong trirdng hop, neu dong co yeu cau 
cung c^p ft, thi nhien lieu khong ra khoi bom ngay dupe va luc do pittong se dung lai 6 
mot vi trf nao do, khong tiep xuc vdi thanh truyen hay chot day 14, nghia la pittong 16 
khong dich chuyen hdt hanh trinh. Luc nay, bom, khong lam viec, mac d£u banh cam 19 
van quay. 

Bom tay dung de nap d£y nhien lieu vao cac binh loc, bom cao ap trude khi khoi 
dong dong co va xa het khong khf ra khoi he thong nhien lieu. Khi keo num 1 (hinh 
2.9 Id), pittong 5 di len tao ra do chan khong d phfa dudi pittong, van nap 7 md va nhien 
lieu dupe hut vao buong A. Khi pittong 5 dich chuyen xuong dudi, van day 17 md va 
nhien lieu se theo ong dan tdi binh loc, khong qua budng B. Sau khi dung bom tay xong, 
phai van chat num 1 de tranh khong khf lot vao bom. 

b) Bam banh rang 

Bom banh rang hay bom thap ap kieu banh rang (hinh 2.92a) gom co: hai phan vo hay 
than 1 va 3 dupe lap co dinh vdi nhau, ben trong dat hai banh rang chu dong 12 va bi dong 
14, luon luon an khdp va quay ngupc chidu nhau. Banh rang 12 lap co dinh tren true quay 
7 bang then ban nguyet hoac then hoa, con banh rang 14 lap long hay 16ng khong tr£n true 
co djnh 2. Van han che ap sua't nhien lieu 9 va 16 xo 10 dupe lap trong 16 d than 11. 

Khi dong co hay bom lam viec (hinh 2.92b), banh rang quay, nhi£n lieu hay d£u co 
ap suat tha'p tu thung nhi£n lidu qua 16 nap vao bom theo chieu quay cua banh rang 
(chieu mui ten) roi ra 16 xa vdi ap suat cao hon de tdi binh loc. 

Khi dong co hay bom lam vi6c vdi toe do cao, ap sua't cua nhien lieu ra khoi bom 
cung cang cao. Do do, de han che ap suat theo quy dinh hay gitf ap sua't nhien lieu on 
dinh, khi dong co thay d6i toe do dung van m6t chieu 9. Neu ap sua't nhien lieu Idn hon 
yeu c^u, van 9 tu dong md, 16 nap va xa thong nhau, lam cho nhien lieu thCfa hay co ap 
suat ldn hon se tur 16 xa, qua van 9, v6 16 nap. 

c) Bam earth gat 

Bom canh gat hay bom thap ap kieu canh gat (hinh 2.93) gom co: roto 5 dat lech tarn 
vdi than bom, co dang hinh tru 4, trong ranh hudng kfnh cua roto co hai tarn kim loai 
hay canh gat 6. Cac canh gat dupe lap long trong ranh va lu6n luon ep sat vao than bom. 
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nhd 16 xo, van han che ap su£t nhien li£u 9 dat trdn dircrng noi thong gitfa 16 nap 8 va 16 
xa 10 a than bom. 



Nhl6n Jldu ro 
ri qua vong <J£m 





















Khi dong co hay bam lam viec (hinh 2.93b), roto 5 quay (theo chieu kim dong ho), 
lam tang dung tich ngan b6n trai (ap suit giam) va giam dung tich ngan ben phai (ap 
suat tang), nhien lieu tir thung nhien lieu qua 16 nap 8, duac hut vao bom va sau do bi 
canh gat 6 nen roi theo 16 xa 10 den bam cao ap. 

Ap suit cua nhien lieu sau khi ra khoi bam, duac di6u chinh nh6 van 9 va 16 xo. 


2.3. Bam cao dp 

Bam cao ap co nhi6m vu cung ca'p nhi&n li£u hay dlu diezen cho voi phun, vdi 
m6t ap suit, luang nhi6n li6u va th6i gian nhat dinh phu hap theo yeu cdu lam viec 
cua dong ca. 

Bam cao ap co hai loai: bam nhanh (m6i xilanh co mot bam) va bam ph^n phoi (cac 
xilanh dung chung mot bom). 


a) Bam nhanh 


Bam cao ap loai bam nhanh (hinh 2.94) g6m 
co: pittong 4, 6 d&u co ranh doc (d) noi thong phdn 
khong gian tren dinh pittong vai phan ranh vong a 
du6i mat vat nghieng (c), duoi pitt6ng 1 co dang 
chu "T" duac lap vao khe doc cua ong 2. D&u tren 
6ng 2 co ldp banh rang hinh quat 11, ludn luon an 
khap vai thanh rang 10. Vi vay, khi keo thanh rang 
10 v£ ben trai hoac ben phai, pitt6ng 4 se xoay 
xung quanh dudng tarn cua no. 

Than xilanh 3 co 16 nap (a) va 16 xa (b). Phia 
tren dau xilanh dat van m6t chieu 9, duac dai oc 7, 
16 xo 8 va vong dem 6 ep chat vao be van 5. 

Khi bam lam viec, nh6 true cam dan dong, qua 
banh cam, pittong 4 dich chuyen len xuong trong 
xilanh 3 va neu thanh rang 10 de a m6t vi tri nha't 
dinh thi pittong chi dich chuyen len xuong, khong 
tu xoay duac. 

Khi pittong b vi tri tha'p nha't (hinh 2.95a), 
nhien lieu tir thung nhien li6u tu chay hoac qua 
bam thap ap, qua 16 nap (a) vao xilanh 3 va mot 
phan nhien lieu tit ong dan nhien lieu v6, qua 16 
xa (b) chay ngucrc lai xilanh. 

Khi pittong di len day kin 16 nap va 16 xa, nhien 
lieu trong xilanh bi nen va bit ddu qua trinh tang 



Hinh 2.94: Berm cao dp 
loai bam nhanh 
1. Duoi pittong; 2. Ong tru; 

3. Xilanh; 4. Pittdng; 5; Be van; 
6. Vong dem; 7. Dai oc; 8. L6 xo; 
9, Van; 10. Thanh rang; 

11. Banh rang hinh quat. 
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ap. Luc nay, van mdt chieu bi day len va nhien lieu dugc dua len voi phun. Khi mat vat 
nghieng (c) cua pittong di len den mieng 16 xa (b), nhien lieu 6 tren dinh cua pittong bi 
day qua ranh doc (d), ranh vong dudi mat vat nghieng (c) va 16 xa (b) de chay ve ong 
din nhien lieu thlp ap (hinh 2.95b). 



a) b) c) d) e) 

Hinh 2.95: Qua trinh lam viec cua bam cao dp, loai bam nhanh 


Nhu v&y, qua trinh tang ap cua nhien lieu dugc ket thuc. Qua trinh tang ap cur lln luot 
tiep didn, lam cho nhien lieu, qua voi phun dugc phun vao buong chay, bao dam d6ng co 
lam viec lien tuc. 

Muon thay d6i lugng nhien lieu cung clp vao xilanh hay buong chay, tuy theo phu tai 
cua dong cor, keo hay dieu khien thanh rang dich chuyen ve ben trai, pittong se xoay theo 
va khoang each tir dinh pittong den mat vat nghieng (c) so veri vi tri 16 xa (b) thay doi, 
nghla la hanh trinh lam viec cua pittong cung thay doi (hinh 2.95c, d). Nhien lieu tren 
dinh pittong se qua 16 xa (b) ve ong din thlp ap ft hay nhi6u, turc la da thay doi lugng 
nhien lieu phun vao buong chay nhieu hay ft, cho phu hgp voi phu tai hay c6ng suit tieu 
thu cua dong ca. Neu xoay pittong de ranh doc (d) trung ve phfa 16 xa (hinh 2.95e), thi 
pittong se khong day hay nen dugc nhien lieu len voi phun va dong co dung lam viec. 

Muon bao dam thdri gian cung clp nhien lieu a cu6i ki nen cua dong co, tren nguyen 
tic phai bao dam toe do quay cua true cam din dong bom cao ap blng mot nura (dong co 
4 ki) hoac blng (dong co 2 ki), t6c do cua true khuyu dong co dong thdi cung phai bao 
dam sao cho luc sip ket thuc hanh trinh nen cua dong co, cung la luc pittong bom cao ap 
bit dlu di len de nen va cung clp nhien lieu cho voi phun (phun som). Nhu vly, nhidn 
lieu dugc phun vao buong chay se h6n hgp vdi khong khf nen, tao thanh hoa khf va tu 
chay 6 mot thoi gian nhat dinh phu hop vdri yeu cau lam viec cua dong co. 

b) Bam phdn phoi 

Bom cao ap, loai phln phoi la loai bom chi dung mot hoac hai cap pittong - xilanh, co 
tac dung phan phoi va dinh lugng de dua nhien lieu cao ap tdi cac voi phun cua dong co 
nhieu xilanh. So voi bom nhanh hay bom bo (co nhieu bom nhanh tao thanh nhom hay 
bo), uu diem cua bom phln phoi la: nho, nhe va ft 6n hon. He thong nhien lieu dung 
bom phan phoi DPA (hinh 2.96a, b) cua c6ng ty C.A.V (Anh) hoat dong nhu sau: roto 
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15 duoc dan dong tit true khuyu dong co. Ph£n dudi roto co mot 16 hinh tru hay xilanh 
17, ben trong lap hai pittong 14 tao nen hai cap pittong - xilanh bom cao ap. Khi roto 
quay, nhd tac dung cua vau cam trong 16 va qua con doi 13 dly pittong 14 di vao thuc 
hien hanh trinh bom. Sau khi con doi lan qua dinh cam, dudi tac dung lire li tarn cua ban 
than va luc do ap su£t ddu di vao xilanh 17 nen hai pittong 14 chuy6n dong ra ngoai hay 
chay theo hudng luc li tarn de thuc hidn nap nhien lieu. 



Hinh 2,96: He thong nhien lieu dung bam cao dp, loai phdn phoi DP A 
1. Thiing nhien lieu; 2. Ong hoi dau; 3, 7. Barn chuyen nhien lieu; 4. Binh ioc; 

5. Ong dan dau rd n; 6. Van dieu dp tuddng; 8. Tay ddn; 9. Van dieu chinh lucfng 
nhien lieu nap, 10. Ld hay dUcfng phdn phoi; 11. Vdi phun; 12. L6 hay duong dau 
vao roto; 13. Con doi (con lan); 14. Pittong; 15. Rdto hay true quay; 16. Bank cam 
trong; 17. 'Xilanh; 18. Ld nap; 19. Bo dieu chinh gdc phun sam. 

So luong 16 hay duefng d£u 12 bang so xilanh d6ng co. Khi m6t trong cac 16 12 trung 
vdi 16 thong hay nap 18 tren dudng dua dau vao thi nhien lieu qua van dieu chinh 9 nap 
vao xilanh 17. Roto quay tiep, 16 12 duoc dong kin, sau do mui cam, qua con d6i ddy 
pittong 14 di vao thuc hien Hanh trinh bom, luc do mot trong cac 16 thoat hay 16 ph£n 
phoi 10 6 ph&n tren cua roto trung vdi duong thong dua nhien lieu cao ap tdi mot voi 
phun (nhu vdi phun 11). Tiep theo 16 12 lai noi thdng vdi dudng d£u cua van dieu chinh 
9, qua 16 nap 18 de b4t d^u mot chu trinh lam vi6c mdi cung c£p nhien lieu cho mot vdi 
phun khac. 


107 




Sau khi di qua bum chuyen 
nhien lieu 3 va binh loc 4, nhidn 
lieu di vao bom canh gat 7 duqc 
nang len mot ap sua't on dinh 
nhd bo dieu ap 6, r6i di vao van 
dieu chinh 9. Nhd tay don 8 
dieu khien tiet dien lufu thong 
trong van 9 lam thay doi luqng 
nhien lidu cung ca'p cho voi 
phun (dinh luqng bang van tiet 
liru tren dudng nap). Khi luqng 
nhien lieu nap tang thi hanh 
trinh hut cua pittong se tang, 
con khi luqng nhien lieu nap 
giam thi nguqc lai. 

Qua trinh nap va bom nhien 
lieu trong bom phan phoi duqc 
the hien tren hinh 2.97. 

Trong he thong nhien lidu dung bom cao ap, loai phan phdi DPA con co b6 di^u 
chinh goc phun sdm (hinh b) bang each thay doi vi tri tuong doi giOa vanh cam va roto 
nhd ap suat phia sau van 9. 

4. Voi phun va bom cao ap - voi phun 

a) Voi phun 

Voi phun hay kim phun co nhiem vu phan tan nhien lieu thanh nhung hat rat nho nhu 
suong mu va phan ph6i deu trong buong chay dong co. 

Trong he thong nhien lieu cua dong co diezen thuemg dung loai voi phun thuy dong 
hay kin midng, nghia la dung ap luc cua nhien lieu do bom cung ca'p dl nen 16 xo va 
nang van kim mo 16 phun, khi phun nhi£n lieu vao budng chay dong co. 

Voi phun (hinh 2.98) gom co: than 5, tren co ranh 4,16 xo 12 lu6n luon ep chat thanh 
ndi 13 va van kim 2 vao 16 phun 18. Luc cang cua 16 xo 12 duoc di6u chinh nhd vit 9 va 
dai oc 8. Van kim 2 lap 6 d£u voi phun 1, noi vdri than 5 bang dai oc 14. Tr6n d£u voi 
phun 1 co ranh vong 15 noi thong voi khoang 17 bang ba ranh nghieng 3 (tren hinh chi 
ve mot ranh). 

Khi voi phun lam vi6c, nhd bom cao ap, nhidn lieu theo ranh 4, ranh vong 15, ranh 
nghieng 3, vao khoang 17. O day, neu luc do ap sua't cua nhien lieu tao ra, tac dung vao 
mat con cua van kim 2 thang duqc luc ep cua 16 xo 12, thi van kim bi day len, 16 18 md 
va nhien lieu duqc phun vao buong chay. 



Nap Bam 


Hinh 2.97: Nap va bam nhien lieu 
trong bom phan phoi 

1, 3. Pittong; 2. Roto (true quay); 4. Than cua roto; 

5, 7. LS thoat va nap a than 4; 6, 8. L6 hay ranh ordto. 
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Hinh 2.98: Vdi phun ccfkhi 

1. Dau vdi phun; 

2. Van kim; 

3. Ranh; 4. Ranh; 

5. Than; 6. Ong dan, 

7. Dai oc bao ve; 

8. Dai oc; 9. Vit; 

10. Dai oc ham; 

11. Vdng dem; 12. Ld xo; 

13. Thanh noi; 14. Dai oc; 

15. Ranh vdng; 16. Vdng dem; 
17. Khoang (hoc); 18. Lo phun. 


Khi phun, do nhien lieu phai di qua mot hoac mot s6' 16 rat nho va do kh6ng khi nen 
ap suat cao, nen nhien lieu bi phan tan thanh nhung hat rat be nhir suong mu. 

Khi bam cao ap khong cung ca'p nhien lieu, ap suat trong khoang vong 17 giam va do 
tac dung luc cang 16 xo 12, lam van kim 2 di xuong dong km 16 phun 18. 

Muon dieu chinh ap suat phun nhien lieu, thao dai oc hay mu bao v6 7 ra khoi dai 6c 
ham 16 xo 10 va vong dem 11, sau do thao tiep dai oc 8, r6i xoay vit 9 thay doi luc cang 
16 xo 12 theo quy dinh va van chat dai 6c 8 iai. Nhien li6u ro ri 6 khe ha giu:a van kim va 
dau voi phun, qua ong 6; chay ve ong din nhien lieu thl'p ap. 

Voi phun duac lip co dinh voi buong chay hoac nip xilanh co the dung vit cay, dai 
oc, mat bich va vong dem. 

b) Berm cao dp - vdi phun 

Trong hS thong nhien lieu ciia m6t so d6ng co diezen dung bom cao ap va voi phun 
lip li^n nhau, goi la bam-voi phun, tuy clu tao phuc tap han, nhung co uru diem la kh6ng 
phai dung ong din cao ap, noi giua bcfm va voi phun, lam cho kha nang phun nhien lieu 
duoc chinh xac, nhien lieu cung clp d6u cho cac xilanh va tranh duoc hien tuong ro ri 6 
mieng 16 phun. 

- Bam cao ap-voi phun hay bam-voi phun 60 hay loai AP-20 cua Nga (hinh 2.99) 
gom co: xilanh 22, pittong 6. Dlu pitt6ng co khoang (h6c) 21 hinh thanh mep vat tren 5 
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va ducri 2. Pittdng tiep xuc vdi can defy 12 va co banh rang 18 an khop vdi thanh rang 17. 
D£u bom-voi phun hay kim phun 1 (co sau 16 phun) va van mot chi^u 28. 


Hinh 2.99: Bam cao ap-vdi phun 
60 (AP-20) 

1. Ddu bam-voi phun; 2, 5. Mep 
vat; 3, 20, 24. L6; 4. Ong hay bac; 

6. Pittong; 7. Bo loc; 8. Khoang 
(buong); 9, 13, 20. Ld xo; 10. Ddu 
noi; 11. Ong dan hudng; 12. Can 
day; 14. Chot lap ghep; 15. Chot 
ham; 16. Than (vd); 17. Thanh 
rang; 18. Banh rang; 19. Ong noi 
hay lap ghep giUa ddu 1 vd than 
16; 21. Khoang (hoc); 22. Xilanh; 

23. Khoang (buong) dan nhien 
lieu: 25, 27. Be ti; 26. Van trie't 
hoi; 28. Van mot chieu; 30. Chot 
lap Id xo; 31. LSphun. 

Khi dong co lam viec, nher true cam din dong, qua thanh day, don ganh, pittong dich 
chuyen len xudng trong xilanh va neu thanh rang 6 mot vi trl nhat dinh, thl pittong chi 
dich chuyen len xudng ma khong tu xoay dugc. Khi pittong d vi tri cao nhi't (hinh 
2.100a), nhien li6u tur bom thap ap qua 16 24 vao xilanh 22, r6i theo ranh doc a, ranh 
ngang b, 16 3 trd v& thimg chua hoac duemg dng tha'p ap. Khi pittong di xuong day kin 16 
3 va 16 24, thi bat diu qua trinh tang ap, nhien lieu se qua van triet hoi 26, van mot chi6u 
roi qua cac 16 31 a diu 1 de phun vao buong chay (hinh 2.100b, c). Qua trinh tang ap ket 
thuc, khi ranh doc a va ranh ngang b noi thong khoang kh6ng gian c voi 16 24, nhien 
lieu se chay ve duong ap lire thap (hinh 2. lOOd). 

Mud'n thay doi lirong nhien li€u phun vao xilanh dung thanh rang 17 va banh rang 18 
(hinh 2.99) xoay pittong, ttfc la thay doi lugng nhien lieu phun vao xilanh nhilu hay ft 
hoac khong phun, tuy theo phu tai cua dong co. Dd bao dam thafi gian cung cap nhien 
lieu 6 cuoi hanh trinh nen, thi toe d6 cua true cam, dan dong bom-voi phun bang mot 
nira (dong co 4 ki) hoac bang (dong co 2 ki) toe do cua true khuyu dong co. 

Bom-voi phun 60, co dtrcrng kinh 16 phun 0,15mm va ap sua't phun 1500Pa. 

Hinh 2.101 la co cau dan dong cua bom-voi phun 60. 



no 



t 



Hinh 2.100: Qua truth lam viec hay phun nhien lieu cua bom-voi phun 60 
a) Pittong 6 vi tri cao nhat (nap nhien lieu); b, c) Phun nhien lieu; 
d) Pittong a vi tri thdp nhat (ket thuc phun), nhien lieu chay ve dUctng thap dp 
1. Dau bettn-vdi phun; 2, 5. Mep vat; 3, 24, Ld; 6. Pittong; 

22. Xilanh; 26. Van triet hoi; 28. Van mot chieu. 



Hinh 2.101: Ccfcau dan dong berm-vdi phun 60 
1. True cam; 2. Con doi; 3. Lb xo; 4. Dua day; 5. Dai oc dieu chtnh; 
6. Don ganh; 7. Can day; 8. Noi lb xo; 9,10. Vit lap ghep; 11. True; 
12. Tay gat; 13. Thanh rang; 14. Xilanh; 15. Lb xo; 16. Pittong. 


Ill 






Bom cao ap-voi phun hay bom-voi phun P-T cua hang Cumins (Mi) dieu khien luong 
nhi6n lieu phun bang thuy luc (hinh 2.102) gom co: van kim hay kirn phun 7 lam nhiem 
vu cua pittong berm cao ap, dong thefi lam chue nang van truot dong mo 16 dinh luong 
(glclo) 11, 16 phun nhidn lieu a va 16 noi th6ng vdi dudng hoi d3u b. Xilanh 9 co cac 
dudng nap, dudng hoi dau, 16 dinh luong va cac 16 noi dudng nap vdi dudng hoi d£u. 
Dau hay c6'c phun 10 co cac 16 phun va mat ti (be ti) hinh c6n, tiep xuc vdi kim phun. 
Tren mat tiep xuc hay lap ghep giua xilanh 9 va coc phun 10 co ranh nhien lieu 13, noi 
thong dudng nhidn lieu phia sau van m6t chieu 12 vdi 16 dinh luong 11. Dai 6c hay ong 
noi 8, ep chat coc phun 10, xilanh 9 vao than 4. Lo xo 3 thong qua dia 2 d^y pittong 7 di 
len, con c£n pittong 1 nhd co cau dan d6ng, day pittdng di xuong. 



Hinh 2.102: 

Bam cao ap-voi phun P-T 

I. Can pittong; 2. Dia; 

3. Lo xo; 4. Than; 

5. Luai loc; 6. Lo nap; 

7. Pittdng; 8. Dai oc (ong noi); 
9. Xilanh; 10. Coc phun; 

II. L6 dinh lKang; 

12. Van mot chieu (loai bi); 

13. Ranh nhien lieu. 


Khi dong co lam viec, pittong hay van kim thuc hien hai hanh trinh: di len (nap hay 


hut) va di xuong (nen hay phun). 
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Hanh tr'rnh pittong di 16n, nho 16 xo 3 m6t lupng khi nong til buong chay hay trong 
xilanh ducrc hut vao coc 10 de h6n hop voi nhien lieu tir befm thap ap, qua luoi loc 5,16 
nap 6 va giclo hay 16 dinh lifting 11 den. 

Hanh trinh pittong di xu6ng, nh6 co ciu din dong (don ganh, thanh diy, con dpi, 
banh cam...), khi 16 giclo bi dong, nhien lieu hay h6n hop (nhien lipu va khi nong) trong 
coc 10 bi nen voi ap suit cao, qua 16 a dupe phun vao bu6ng chay. Dong th6i 6 cuoi kl 
nen hay phun 16 giclo vin dong va dirdng nap dupe noi thong voi duong hoi diu, nen 
nhien lieu til bom chuy6n hay bom thip ap, qua 16 6 va 16 b tr6 v6 thung diu hay duemg 
dau thip ap. 

Nhu vay, ve thuc chit trong bom-voi phun P-T da dung bom cao ap khong thay doi 
hanh trinh lam viec hay co ich cua pittong nhu bom nhanh (hinh 2.91) va voi phun ho 
mieng voi van mot chiiu (loai bi 12), ngan kh6ng cho nhien lieu va khi nong quay ve 
dudng nap. 

Muon thay d6i lupng nhien lieu cung cip hay phun vao xilanh, phai thay d6i ap suit 
cua nhien lieu truroc 16 nap (hoac giclo) va thoi gian mo 16 giclo. Thoi gian mo 16 giclo 
T(s) ti le nghich v6i toe d6 n (vg/ph) cua dong co, con ap suit p cua nhien lieu dupe di6u 
khien nhd bom chuy6n nhien lieu thip ap va cac b6 dilu chinh co th6 la bd dieu chinh 
co khi hay thuy luc hoac h6n hop (co khi va thuy luc). 

He thong dieu chinh ap suit nhien li6u (hlnh 12.103) g6m co: thung nhien lieu 1, 
bom chuyen nhien li6u 2, bo loc 3, b6 dieu chinh co khi 4, bo di6u chinh thuy luc 6, van 
tiet lieu 5 va van dien tir 6. 

7 
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Khi dong co lam viec, bom banh rang 2 chuyen nhi£n lieu tir thung chira 1, qua bo 
loc 3 vao bo di£u chinh ap suat co khf 4, roi theo ong 10, 9 den b6 dieu chinh ap sua't 
thuy lire 6, van dien tir 8, ong 7 tdi bom-voi phun P-T. Van tiet liru 5 co tac dung dieu 
chinh tiet dien luu thong cua 6'ng 11. Khi van ti&'t luu 5 giO cho tiet dien liru thong khong 
ddi, thudng lap tren may ui, may xuc hoac may cay, con khi lap tren xe van tai thudng 
dung tay de thay doi tiet dien liru thong qua van, co nghia la thay doi ap sua't cua nhien 
lieu trude giclo. Van dien tit 8 dung de cat nhien lidu tdi borm-voi phun khi co su co 
bang each ngat dien tdi van, lam cho dudng ong 7 khong co nhien lieu vao. 

- Bo didu chinh ap sua't nhien lidu, loai ccf khi (hinh 2.104) gdm co: van truot 2, chuyen 
dong trong than 9, coc 3 chuyen dong trong than 7, qua vang 1, cac 16 xo va dudng ong. 



Hinh 2.104 : Bo dieu chinh dp sua't nhien lieu, loai co khi 
l. Qua vang; 2. Van hay pittong trupt; 3. Coc (pittong); 4, 5, 15,16. Ld xo, 16. Vit dieu chinh; 

7 1 - 

7. Than hay xilanh cua van trupt; 8, 10, 11,13, 14. Ong dan nhien lieu; 17. DTa ti Id xo. 

Hoat dong cua bo dieu chinh ap sua't nhien lieu, loai ccf khi nhu sau: nhien lieu tir berm 
banh rang theo ong 10, qua cira A, khoang vong a, 16 b vao 16 tarn D cua van tnrcrt 2, tao 
luc d£y len mat ben trai cua coc 3, can bang vdi lure 16 xo chay cham 4 va 16 xo han che 
toe do cure dai 5. Luc li tarn cua qua vang 1 day van tnrcrt 2 sang ben phai va ti (ep) vao 
coc 3. Neu ap suat cua nhien lieu tao luc day ed'e 3 Idn horn luc diy doc true do luc li tarn 
cua qua vang tao ra thi coc 3 tach roi van truot, tao khe hd thoat nhien lieu, theo ong 8 trd 
ve dudng dan nhien lieu thap ap d trude berm banh rang. Do lire li tarn cua qua vang ti le 
thuan vdi birth phuerng so vong quay true khuyu dong co (n 2 ), nen bo dieu chinh ap sua't 
nhien lieu loai co khi cung lam cho ap sua't nhien lieu ti le thuan vdi n . Lo xo 15 ti len vai 
van truot 2, co tac dung giam bdt lire li tarn cua qua vang day van truot, do do giam bdt ap 
sua't nhien lieu (p) d toe do lbn. L6 xo 16 d^y van truot chuyen ddng cung chidu tac dung 
luc li tarn cua qua vang, do do se lam tang ap suat nhien lieu khi chay cham. Chuyen dong 
cua coc 3 co tac dung md to hoac dong nho khe thoat nhien lieu thong vdi 6'ng 8, lam thay 
doi ap sua't nhien lieu phia trude 16 dinh luorng hay giclo. Thay doi do md cua van tiet luu 
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12 tren dirang ong 13, qua cua B cung co the lam thay doi ludng nhien lieu di den b6 dieu 
chinh, loai thuy luc va tofi berm -voi phun P-T. 

- Bo dieu chinh ap su£t nhien li£u, loai thuy luc (hinh 2.105) gom co: van truot 1, 
tMn van 2,16 xo khong tai 9 (hay 16 xo chay thap tdc); 16 xo cao t6c 10, cac coc 4, 5, 6 
va cang dieu khien 7. 



Hinh 2.105: Bo dieu 
chinh dp suat nhien lieu, 
loai thuy luc 

1. Van trU0; 

2. Than van; 

3,10, 11. Ong dan; 
4,5,6. Coc; 

7. Cang dieu khien; 

8, 9. Ld xo. 


Hoat dong cua bo dieu chinh ap suat nhien lieu, loai thuy luc nhu sau: dau b6n trai 
cua van truot 1 chiu luc diy cua ap suat nhien lieu, phfa sau cua bom banh rang theo 6ng 
11 toi, con ddu ben phai la lire cua cac 16 xo dieu toe 8 va 9. O che d6 da chon hay cho 
triroc, neu t6c do (n) tang len, luc ddy tir phia trai van truert chuyen dong sang phai dong 
bat cua c, giam luong cung cap tir bo di6u chinh loai co khi, qua ong 3 vao khoang vong 
b, qua cita a, theo ong 10 tdi bom-voi phun va gid on dinh toe do da chon. N6'u toe do 
(n) giam xuong thl qua trinh di6n bien se nguoc lai. 



Hinh 2.106: Ccfcau dan dong berm-voi phun P-T (a) va bom-voi phun khac (b) 
nhung co thdi diem phin duoc dieu khien bang dien tie 
1. Banh cam; 2. Can lac; 3. Con doi; 4. Dua day; 5. Ld xo; 6. True; 

7. Dai 6c ham; 8. Vti dieu chinh; 9. Don ganh. 
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Khi dieu khien tay gat, qua cang did khi£n 8 se lam thay d6i che d6 lam viec hay toe 
do cua dong co. 

Hinh 2.106a la co du din dong cua bom-voi phun P-T con hinh 2.103b cung la co 
du din dong cua bom-voi phun loai co khi, nhimg thoi diem phun duoc did khi6n blng 
dien tu. 

B22.2. He thong phun nhien lieu dien tve 

1. Cau tao va nguyen li lam viec 

He thong phun nhien lieu dien tvr co hai loai la dung voi phun va bom cao ap-voi phun. 

He thong phun nhien lieu dung voi phun di6n tu (hinh 2.107) hoac bom cao ap-voi 
phun cung co ba nhom co ban: nhom cung cap nhien lieu (thung nhien lieu 1, bo loc 2, 
bom cao ap 3 - trong co lip bom thap ap, khau hay van phan (dinh) luqrng, voi phun 
10); nhom cung clp khdng khi (bo loc, duemg nap, may nen) va nhom did chinh 
thanh phln h6n hop nhien lieu voi khong khi (cac cam bie'n, bo dieu khien trung tarn 
va co du chip hanh). 



Hinh 2.107: He thong phun nhien lieu dien tic 
1. Thitng nhien lieu; 2. Bd loc; 3. Berm cao ap, loai phan plioi, trong co lap bam thap ap 
va khau hay van phan luang; 4. Van dien; 5. Ong dan cao dp; 6. Ca cau tat may; 7. Cam 
bien nhiet do nhien lieu; 8. Cam bien nhiet do nude lam mat hay dong ca; 9. Bugi say 
(xong); 10. Vdi phun; 11. Ong dau ve (hoi); 12. Bo dieu khien trung tarn (ECU); 13. Cam 
bien nhiet do khi nap; 14. Cam bien ddng (luang) khi nap; IS. Van khi xd tudn hoan khep 
kin (EGR); 16. Cong tdc say may va khai dong; 17. Acquy; 18. Cam bien van toe true 
khuyu va vi tri D.C.T; 19. Cam bien van tdc xe; 20. Cam bien vi tri ban dap (chan) ga; 21. 
Can ga; 22. Ddng ho (den bao) chuan doan tinh trang dong ccf. 
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Khi dong ca lam viec, nhien lieu hay dlu diezen (mazut) tir thung 1, qua bo loc 2 roi 
duoc bom thap ap hay berm chuyen nhien lieu dua tori bofm cao ap 3, qua ong din cao ap 
5, tcri voi phun 10 d6 phun vao buong chay h6n hop vdi khong khi nen, tur ben ngoai qua 
binh loc, cam bien 14 va ong nap, tao thanh hoa khi hay h6n hop va tu chay, do khong 
khi nen co nhiet do cao. Hoa khi chay dan no tac dung vao pittong, qua thanh truyen, 
lam quay true khuyu sinh cong. Khi chay, sau khi lam viec duoc ra ngoai bang ong xa. 

2. Cac bo phan chrnh 

2.1. Voi phun va hom-vdi phun dieu khien bang dien tu: 

a) Vdi phun dien tu 

Voi phun dien tvr hoat dong theo nguyen tdc chuyen xung dien do bo dieu khien trung 
tarn (ECU) truyen tdi thanh xung thuy luc de phun nhien lieu vao buong chay vdri thdi 
diem nha't dinh cung nhir s6 luong nhien lidu theo yeu clu. 

Voi phun dien tir co hai loai chrnh la didu khien kim phun hay van kim va dieu khi6n 
van (hinh 2.108). 



- Voi phun dien tit loai di6u khidn kim phun (hinh 2.108a) khi lam vide, kim phun 1 
di xuong ti len de, bit kin 16 phun, la nh6 luc 16 xo 2, luc nang kim phun la do luc hut 
cua cuon day di6n tir 3 (vdfi dong dien 0,1 * 1,2mA, hanh trinh nang kim phun 
0,2 * 0,5mm va luc hut kim phun khoang 50kN). Loai voi phun nay, chi thfch hop vdri 
dong co cong suat nho. 

- Voi phun dien tir loai di6u khi6n van co hai loai thucmg dung la: dieu khien van 
dong mof ducmg nap nhien lieu cao ap va dieu khien van tao them luc de nang kim phun, 
nho su chenh ap ciia nhien lieu 6 tren va duoi kim phun. 
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* Voi phun dien tur, loai di6u khi£n van 
dong ma ducrng nap nhien lieu cao ap 
(hinh 2.109b), khi lam vi6c, hanh trinh 
nang kim phun 1 la do ap sua't nhien lieu 
tac dung len mat con cua kim phun (gid'ng 
nhu voi phun co khi), cu6n day dien tir 3 of 
day chi dieu khi6n hay hut van 5 mo 
ducfng nap cho nhien lieu cao ap vao voi 
phun. Vi vay, luc dien tCr va luc 16 xo 4 
cua van 5 rat nho. 

* Voi phun dien tu, loai dieu khien van 
tao them luc de nang kim phun, nh6 su 
chenh ap cua nhien lieu 6 tren va dudfi kim 
phun (hinh 2.109), khi lam viec, nhan dupe 
tin hieu di6u khien, cuon day dien ter 9 hut 
van 12, mo dudng xa hay 16 tiet luu 7, tao 
su chenh ap giQa khoang 2 va khoang 13 
hay giua hai dau tren va dirdi cua kim 
phun, h6 trp them luc ciing voi ap sua't hay 
luc cua nhien lieu tac dung vao mat con 3 
de nang kim phun len va nhien lieu qua 16 
1 phun vao buong chay hay xilanh dong co. 

Khi cat tin hieu dien dieu khien 6 cuon 
day dien tu va bom cao ap khong cung cap 
nhien lieu, ap sua't trong khoang 2 giam, 
dong th6i do tac dung cua 16 xo 10 va 16, 
lam cho van 12 va kim phun 14 di xudng 
dong 16 tiet luu (hay 16 xa) 7 va 16 phun 1. 

Voi phun dien tu nay, co ap suat rat 
cao (16 + 18MPa), dupe dung 6 he thong 
phun nhi6n lieu, dang Common Rail (hinh 
110) do CHLB Due che tao, lap dat tren 
dong co diezen cua xe du lich, xe tai va ca 
dong co co Ion cua t£u hoa va tau thuy. 

Dong co diezen dung voi phun dien tu, 
thi bom cao ap chi co tac dung duy tri ap 
suat cao voi tri so on dinh. 
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Hinh 2.109: Voi phun dien tudieu khien van 
tao them life de nang kim phun nho sif chenh 
dp cua nhien lieu d tren va dudi kim phun 
1. Ld phun; 2, 13. Khoang chuta nhien 
lieu va tao sif chenh dp; 3. Mat con 
(non) cua kim phun; 4. Dudng dan nhiet 
lieu cao dp; 5. Cua (IS) nap nhien lieu; 
6,7. LS tiet luu; 8. De hay gid do cua 
van; 9. Cuon day dien tif; 10, 11, 16. Ld 
xo; 12. Van; 14. Kim phun; 15. Than hay 
xilanh kim phun. 
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Hinh 2.110: He thong phun nhien lieu dien tut, dang Common Rail (CHLB Due) 

1. Bom banh rang; 2. Binh (bo) loc; 3. bom canh gat; 4. Thiing nhien lieu; 5. Cam 
bien dp suat; 6. Bo (van) dieu dp); 7. Cac voi phun; S. Cam bien luqng khi nap; 

9. Cam bien nhiet do nude; 10. Cam bien nhiet do khi nap; 11. Cam bien dp suat 
tang dp; 12. Cam bien vi tri ban dap ga; 13. Cam bien vj tri true cam; 14. Cam 
bien so vong quay true khuyu; 15. Bo dieu khien trung tam piiu; 16. Bo dieu khien 
(rung tam chinh; 17. Bom cao dp. 

b) Bom-vdi phun dien tic 

Bom-voi phun dien tur co nhieu loai, nhimg hay dung nh£t la bom-vdi phun dieu 
khien pittong bom cao ap hoac kim phun bang co khi hoac thuy luc va thdi diem phun 
dupe dilu khien bang dien tir. 

- Bom-vdi phun dien tir dieu khien pittong bom cao ap bang co khi (hinh 2.111) gom 
co: than tren 10 trong co 16 xilanh 5, pittong (ti) 7, kim phun 20, pittdng hay true 
truyen luc 9, van dong mo dudng nhi£n lieu 15 va cong tac didn tir hay cudn day dien 
tir 12. 

Khi dong co lam viec, qua trinh hoat dong cua bom-vdi phun dien tir dieu khien 
pittong bom cao ap bang co khi nhu sau: khi pittong 7 d vi tri cao nhat, nhien lieu tir 
bom chuyen nhien lieu thap ap theo dudng 6 vao khoang 11, qua cua hay 16 13; r6i theo 
dudng 16 tdi xilanh 5. Khi pittong di xuong, nhd truyen dan tir true khuyu, qua true cam 
hoac don ganh, den pittong hay true truy6n luc 9, dong thdi vdi tac dong cua bo dieu 
khidn trung tam (ECU), tir trudng cua cong tac dien tir hay cuon day dien tir 12 hut van 
15 dong 16 hay cira 13 ngan each dudng nhien lieu 6, 16 va khong cho noi thong voi 
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nhau, lam cho nhien lieu 
trong xilanh 5 co ap suat tang 
d£n I6n cho dd'n luc dat 
khoang 34 -s- 35MPa, tao lire 
day kim phun 20 len hay 
thdng duoe sure cang 16 xo 18, 
roi nhien lieu theo du6ng 4, 
qua khoang 2 va 16 1, de phun 
vao buong chay dong co. Qua 
trinh phun nhien lieu ket thuc, 
khi pittong chuyen dong di 
xuong het hanh trinh, d6ng 
thdi, luc do tin hieu di6u 
khien 6 cong tac dien tit 12 
cung bi mat cung nhu khong 
con tac dung luc cua pittong 
hay true truyen dong 9, vi 
phan loi cua banh cam 6 true 
cam da quay xuong, khong 
day pittong truyen dong hoac 
don ganh (co mo) niia va duoi 
tac dung cua 16 xo 18,16 xo 8, 
16 xo 14, kim phun va pittong 
7 va van 15 dich chuyen ve vi 
tri ban dau, sau do mot chu 
trinh lam viec moi cua bom- 
voi phun lai duqc ti£p di6n 
nhu tren. 

Hinh 2.112 la co cau dan 
dong cua bom-voi phun dien 
tu di6u khien pittong bom cao 
ap bang co khi. 

Hinh 2.113 la he thong 
phun nhien lieu dung bom- 
voi phun dien tu dieu khi6n 
pittong bom cao ap bang co 
khi lap 6 dong co diezen co 
6 xilanh (MI). 



Hinh 2.111: Bcrm-vdi phun dien tu 
dieu khien pittong burn cao dp bang ccf khi 

1. Lo phun; 2,11. Khoang chifa nhien lieu; 3. Ong 
noi ren hay ong lap ghep giiia than tren vd duoi; 
4, 6, 16. Duong hay 16 dan nhien lieu; 5. Xilanh; 
7. Pittong; 8, 14, 18. Ld xo; 9. Pittong hay true 
truyen luc; 10. Than tren; 12. Cong tac dien td 
(cuon day dien tie); 13. Cua noi thong giiia dudng 
nhien lieu 6 vd 16; 15. Van dien tit; 17. Than duoi; 
19. Ld hay dUcmg hoi nhien lieu; 20. Kim phun. 
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Hinh 2.112: Co cau dan dong cua bom-vdi phun dien tut dieu khien bom cao dp 
bang cO kiu tut true cam den ddn ganh (a) 
hope tit true cam, qua con dpi \>d dua day den don ganh (b) 

1. Don ganh (co mo); 2. Bom-vdi phun dien tut; 3. True cam; 4. Con dpi; 5. Dua day. 



pittong bom cao dp bang cokhi lap cfddng codiezen co 6 xilanh (Mi) 


1. Cam bien vi tri hay tdc do cua true khuyu; 2. Cam bien vi tri hay toe do cua true cam; 
3. Cac bom-vdi phun dien tu hay con goi la voi phun dien tut; 4. Cam bien tang dp khi nap; 
5. Bom nhien lieu thap dp; 6. Bo loc nhien lieu tinh (ki); 7. Dudmg cap nhien lieu cho bom-vdi 
phun; 8. Thung nhien lieu; 9. Bo dieu dp nhien lieu; 10. Cam bien dp sudt khi nap; 11. Cam 
bien dp sudt ddu dong co; 12. Cam bien nhiet do midc lam mat; 13. Cam bien nhiet do khi nap; 
14. Cam bien nhiet do nhien lieu; 15. Cam bieii luong (mite) nude lam mat; 16. Bo loc nhien 
lieu tho (so); 17. Cam bien vi tri ban dap hay chan ga; 18. Kei cau dit lieu ( SAEJ 1939); 
19. Cam bien then diem phun; 20. Cac cong tdc dat khdi dong lai vd tat/md trich cong sudt 
(PTO); 21. Binh acquy; 22. Den ednh bao; 23. Den chuan doan; 24. Kei qua lap trinh; 
25. Chia khoa cong tdc dulieu; 26. Kei noi dulieu CAT (CDz); 27. Bo dieu khien trung tam. 
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- Bcrm-voi phun dien tu di6u khien pittong bam cao ap bang thuy lire (hinh 2.114) 
gom co: than giufa hay xilanh 23, pittong (ti) 10, kim phun 2, pittong hay coc truyen luc 
22, van tru hay van di£n tir 14 va c6ng tac dien t£r hay cuon day dien tur 19. 



Hinh 2.114: Bom-voi phun dien tit 

dieu khien pittong bam cao dp 
bang thuy lac. 

I. Lo phun; 2. Kim phun; 3. Than datii; 
4, 24. Dating (Id) hoi nhien lieu; 5. Ld (cita) 
cap nhien lieu; 6. Dating dan nhien lieu; 
7, 26. Van mot chieu; 8. Ld (c it a) hoi nhien 
lieu; 9. Ranh (IS) doc cua pittong; 10. Pittong; 

II, 17, 28. Ld xo; 12. Vong ngan ddu; 
13. Dating ddn dau; 14. Van dien tit (van tru); 
15. Cua (Id) cap hay nap dau; 16. Dating cap 
ddu; 18. Dating hoi dau; 19. Cong tac hay 
cuon day dien tit; 20. Cita (Id) hoi ddu; 
21. Than tren; 22. Pittong hay coc truyen 
lac; 23. Than giita hay xilanh; 25. Ranh (lo) 
ngang cua pittong; 29. Than dittii; 30. Mat 
con (non) cua kim phun hay van kim; 
31. Ong noi hay lap ghep giita than datii vtii 
than giita. 


Khi dong co lam viec, qua trinh hoat dong cua bam-voi phun dien tir dieu khi£n 
pittong bom cao ap bang thuy luc nhu sau: khi pittong 10 6 vi tri cao nhat, nhien lieu tir 
bom tha'p ap theo 16 5, qua dudng 6 va van mot chieu 7 vao khoang A cua xilanh. Khi 
pittong 10 di xuong, nhb tac dong cua b6 di6u khien trung tam (ECU), tir truerng a cong 
tac hay cuon day dien tir 19 hut van 14 sang phai, dong cira (16) hoi 20 va md cira 15, 
lam thong duong dau 16 va 13. Dau co ap luc cao vao khoang B, day pittong truyln luc 
22 va pittong 10 di xuong, 16 xo 11 bi nen lai. Pittong 10 tiep tuc di xudng cho d£n khi 
ranh hay 16 ngang 25 khong noi thong vai 16 hoi 8, thi qua trinh tang ap bat dau, 
nhien lieu tur khoang A, qua duang 27, tac dung vao mat con 30 cua kim phun 2, nen 
16 xo 28 roi theo 16 phun 1 vao buong chay hay xilanh dong co. Qua trinh phun 
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nhien lieu k£t thuc, khi pittdng 10 chuyen dong di xuong het hanh trinh, dong thcri 
luc do, tin hieu dieu khien a cong tac dien tir 19 cung bi mat va dudi tac dung cua 16 
xo (28, 11, 17), kim phun 2 cung nhu pittdng 10 va van 14 lai tro ve vi tri ban d£u dc 
chuan bi cho mot chu trinh lam vide mdi. Bom-voi phun nay co ap suat phun nhien lidu 
rat cao (15,2 -s- 31 MPa). Nhien lieu a trong ranh doc va ngang (9, 25) co tac dung boi 
tron va lam mat cap pittdng - xilanh bom cao ap (10, 23). 

Dudng (16) 4 va 24 co tac dung din nhien lieu bi ro ri, tren mat tiep xuc cua pittdng 
10 va kim phun 1, vdi xilanh 23 va than dudi 3, tro ve dudng nhien lieu thap ap. 

Hinh 2.115 la he thdng phun nhien lieu dung bofm-voi phun di6n tur dieu khien pittdng 
bom cao ap bang thuy luc, lap 6 ddng co diezen co 6 xilanh (MI). 



Hinh 2.115: lie thong phun nhien lieu dung bom-vdi phun dien tudieu khien 
pittdng berm cao dp bang thuy luc lap d dong co diezen co 6 xilanh (Mi) 

1. Thung ddu; 2. hoc ddu tho (so); 3. Bom dau thap dp; 4. Bo lam mat dau; 5. Loc ddu tinh 
(kT); 6. Dudng ddu thap dp; 7. Bom ddu cao dp; 8. Thung ddu khdi dong thcri tiet lanh; 9. Cam 
bien nhiet do ddu; 10. Dudng ddu cao dp; 11. Dudng ddu thap dp (ddu hoi); 12. Cam bien dp 
suat ddu; 13. Bom-vdi phun (goi tat la voi phun); 14. Dudng tin hieu dieu khien bom-vdi 
plum; 15. Bo dieu dp nhien lieu; 16. Dudng nhien lieu hoi; 17. Thung nhien lieu; 18. Loc 
nhien lieu tho (so); 19. Dudng nhien lieu cao dp; 20. Loc nhien lieu tinh (kT); 21. Bom chuyen 
nhien lieu; 22. Bo dieu khien trung tdm; 23, 33. Dudng tin hieu cua ede cam bien cung cap 
cho bo dieu khien trung tdm; 24. Chia khoa da lieu; 25. Den chuan doan; 26. Den ednh bao; 
27. Binh acquy; 28. Kit qua lap trinh; 29. Ket not du lieu; 30. Cam bien vi tri ban dap hay 
chan ga; 31. Cong tac dat khdi dong lai va tat!mot rich cong suat (PTO); 32. Cam bien then 
diem phun; 34. Cam bien luong (muc) nude lam mat; 35. Cam bien nhiet do nhien lieu; 
36. Cam bien nhiet do nude lam mat; 37. Cam bien dp suat ddu boi tron dong co. 38. Cam 
bien vi tri hay toe do true khuyu; 39. Cam bien vi tri hay toe do true cam. 
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Hinh 2.116 la dudng deiu ap lire va nhien lieu cung cap cho bom-voi phun dien tu 
di£u khien pittong bom cao ap bang thuy luc 6 dong co diezen co 8 xilanh cua hang 
Caterpilar (Mi). 





Hinh 2.116: Dudng dau ap lute va nhien lieu cung cap cho bettn-vdi phun dien t 
dieu khien pittong bam cao dp bang thuy luc a dong ca diezen 
co 8 xilanh cua hang Caterpillar (Mi). 

1. Thung hay edete dau; 2. Bo loc dau tho (scr); 3. Bam dau (thap dp); 4. Bo lam mat 
dau; 5. Bo loc dau tinh (kT); 6. Bam dau (cao dp); 7. Thung dau, khdi dong thdi tiet 
lanh; 8. Cam bien luang (mite) dau; 9. Cam bien nhiet do dau; 10. Cam bien nhiet 
do nhien lieu; 11, 16. Cac bom-vdi phun dien ti(; 12, 14. Ong (dan) phan phoi dau; 

13. Cam bien dp sudt dau; 15. Bo dieu dp nhien lieu; 17. Bo loc nhien lieu tinh (kT); 

18. Bo dieu khien trung tam (ECU); 19. Bam nhien lieu (thap dp); 20. Bo loc nhien 
lieu tho (sa); 21. Thung nhien lieu; 22. Ong dan nhien lieu di; 23. Ong dan nhien 
lieu ve (hoi). 

2.2. Bo tang dp khi nap 

Muon tang cong su£t dong co diezen len khoang 2-3 l&n, co nhieu phuong phap 
khac nhau, nhirng thirdng dung nhat hien nay la bo tang ap khi nap, loai tuabin khi xa. 

Bo tang ap tuabin khi xa (hinh 2.117) co hai ph£n chmh la may nen 5 va tuabin khi 
xa 4, dupe l^p tren cung m6t true quay. 

Khi d6ng co lam viec, khi xa til trong xilanh hay buong chay, qua xupap xa 2, ong 3, 
lam quay tuabin 4 roi di ra ngoai troi. Vi cung lap tren mot true veri tuabin, nen may nen 
5 cung quay theo va hut khi tu ben ngoai, qua bo loc 6 roi nen (bom) khi qua ong 7, 
xupap 1 vao xilanh d6ng co (hinh 2.117a). 
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1 


1. Xupdp nap; 

2. Xupap xa; 

3. Ong xa; 

4. Tuabiti; 

5. May nen; 

6. Bo loc khi; 

7. Ong nap; 

8. Ong dan khi nen; 

9. Van die'u dp. 



Hinh 2.117: Bo tang dp tuabin khi xa 

Khi dong ca lam viec 6 che do cao toe va toan tai, van toe khi xa thoi qua tuabin rat 
ldn. De bao dam cho tuabin lam viec tot va tuoi tho cao, ngoai ket ca'u cung nhu vat lieu 
che tao hop ly, nguoi ta con lap them van dieu ap 9, tu dong dong mo, nho ap sua't khi 
nen trong 6'ng 8, de gitr ap sua't khi xa qua tuabin on dinh vdi gia tri cho phep hay dinh 
mdc (hinh 2.117b). 

Hinh 2.118 la he thong nhien lieu cua d6ng co diezen dung vdi phun dien tir vdi bo 
tang ap tuabin khi xa. 
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Hinh 2.118: He thong nhien lieu cua dong co diezen 
dung voi phun dien tii vdi bo tang dp tuabin kin xa 
1. Thung nhien lieu (ddu diezen); 2. Bo loc; 3. Batn cao dp (loai nhanh); 4. Bam 
thdp dp; 5. Cam bien nhiet do nhien lieu; 6. B6 dieu toe; 7 . Cam bien nhiet do nude 
lam mat; 8. Bugi ham (say) nong (bugi dien trd); 9. Vdi phun; 10. Dudng nhien lieu 
hoi; 11. Cam bien nhiet do khi nap; 12. Cam bien dp suat khl nap; 13. Bo dieu 
khien trung tarn (ECU); 14. May nen khi; 15. Tuabin; 16. Khoa dien bugi ham 
nong vd khdi dong; 17. Binh acquy; 18. Cam bien toe do true khuyu; 19. Cam bien 
vi tri ban dap hay chan ga; 20. Can sang so; 21. Cong tac cua li hap vd phanh; 
22. Den chudn doan. 


IV. HE THONG BOI TRGN 

A - Cong dung va phan loai 

A.l. Cong dung 

He thong boi tron dung trong dong ca co nhiem vu cung cap ddu nhem den cac bd 
mat lam vi6c cua cac chi tiet dd giam ma sat, lam mat, tay rua, lam km khe hcf va 
bao ve. 

1. Giam ma sat 

Be mat cua chi tiet may tuy da gia cong hay che tao chmh xac va nhdn, nhung thuc te 
co do nhap nho ma mdt thudng khong nhin ro (phai dung kmh phong dai). Khi dong co 
lam viec, hai be mat tiep xuc co chuyen dong tuofng d6'i voi nhau sinh ra ma sat truot 


126 









(hinh 2.119a), lam tieu hao cong su&'t 
dong ca va chi tiet chong bi mon. Neu 
giu:a hai bi mat nay co mot lofp hay mang 
dau nhcfn (hinh 2.119b) thi se trcf thanh 
ma sat ircrt va chi tiet lau mon horn. 

2. Lam mat 

Khi dong co lam viec, dau nhcfn thu 
nhiet, do ma sat va khf chay truyen cho 
cac be mat lam vide cua chi tiet, qua bo 
phan lam mat dua ra ngoai. Do do, chi 
tiet may dupe lam mat mot ft. 

3. Tdy rua 

Khi d6ng co lam vi6c, sau khi boi tron 
va lam mat, ddu nhcfn ra khoi mat ma sat, dem theo cac mat kim loai, do mai mon va 
nhung tap chat co hqc khac nhu: mudi than, ddt, cat v.v... Do do, dau nhon da lam cho 
be mat lam viec co ma sat sach, khong bi cao xude va giam mai mon. 

4. Lam kin khe ho 

Khi her giua pittong va xilanh hoac giua sec mang va pittong chi dirqc nho den mot 
mure quy dinh. Khi d6ng co lam vi6c, sir kin sat chi dirqc dam bao, ndu tren bi mat 
xilanh co m6t ldp dau nhcfn vura du, va hoi hay khong khf cf phfa tren dinh cua pittong 
hay trong budng chay se khOng lot xuong cacte, dong then pittong lai chuyen dong duqc 
d§ dang trong xilanh. 

5. Bao ve 

Ddu nhcfn bao ve chi tiet khoi bi gi do an mon hoa hoc. Su an mon hoa hoc co the 
xay ra do cac be mat kim loai tiep xuc vefi khong khf dm hoac khong khf va khf chay 
cf nhiet d6 cao. Ldp ddu nhon ndm d giua cac b£ mat lam viec tiep xuc nhau hay phu 
len cac be mat lam viec se bao dam cho cac chi tiet hay bo phan may khoi bi an mon 
hoa hoc. 

Nhu vay, dau boi tron dong vai tro raft quan trong, khi dong co lam viec edn phai co 
du ddu boi tron cho cac be may lam viec cua chi tiet hoac bo phan may, bao dam cho 
dong co lam viec binh thuefng veri cac chi tieu su dung tot nhdt. 

A.2. Phan loai 

Trong d6ng co xang va diezen, tuy theo cdu tao va cong suat ma co nhung loai hoac 
phuong phap boi tron khac nhau. 


Tai trong 


Chieu chuyen dgng ti 
^ .8 



Luc ma sat a) 

Tai trong 


Cac nhap nho 

Chieu chuyen dong 
=o 



.. 3 £ 

Life ma sat 


Hinh 2.119: Luc ma sat phdt sinh 
giita hai be mat cua chi tiet chuyen dong 
tuang doi voi nhau 
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A.2.1. Bdi tron dong ca4 ki 

Trong dong c a 4 ki, tuy theo phuong phap din dlu nhon den cac be mat lam viec co 
ma sat, he thong bdi tron dupe chia lam ba loai: te dlu, cudng burc va hdn hop. 

1. He thong bdi tron kieu te dau 

Trong he thong boi tron nay, dlu nhon duoc chira d cacte hay hop true khuyu, khi 
dong co lam viec, true khuyu va dlu ldn cua thanh truyln, thudng co gao hay thia muc 
dau, se te dlu len khlp ca khdng gian trong cacte thanh nhung hat dlu. Cac hat hay giot 
dau nay se bln hay vung vai true tid'p vao be mat lam viec co ma sat (xilanh, mat banh 
cam v.v...) hoac qua nhung 16 hay ranh hung dlu (& dlu nho hay ldn cua thanh truyen). 
Sau do, dlu lai chay v6 cacte. 

He thong boi tron kieu te dlu co uu diem la cau tao don gian nhung co nhuqc diem la 
khdng dieu chinh duoc lupng dlu, dac bidt la doi vdi be mat lam viec co ma sat ldn co 
the dau khong vao duoc, khong co kha nang loc sach dlu khi ddng co dang lam vi6c, va 
dau cung d§ bi phetn huy do bi va dap nhieu. Do do, he thdng boi tron kieu te dlu chi 
dung d mot so dong co xang 4 ki co cong su^t nho. Vi du: ddng co lai d may keo. 

Ngoai ra, de khlc phuc mot so nhuoc diem tren, trong he thong boi tron theo kieu te 
dau, co dung ca bom de hut dau tir dudi cacte, qua ludi loc, len mot cai dla hay mam 
hung dlu, co clu tao dac biet. Khi dong co lam vi6c, dlu sach td dia hung dau duqc gao 
hay thia d dlu ldn thanh truyen muc te len be mat lam viec co ma sat. 

2. He thong boi trom cudng burc 

He thong bdi tron cudng birc hay dlu co ap luc phai dung bom de dua dau den cac be 
mat lam viec co ma sat. Dlu bdi tron ludn luon luu dong tuln hoan va co mot ap su^'t 
nhat dinh, thudng blng 0,1 -r 0,4 MN/m 2 . 

He thong bdi tron cudng but, tuy clh tao phuc tap nhung co uu didm la dilu chinh 
dupe lupng dau, tay rua va lam mat tot. 

He thong bdi tron cudng burc thudng dung d mdt so dong co cau tao dac biet va dlu 
khong chura d cacte ma de mdt thimg khac, ndn con goi la bdi tron cacte kho (dong co 
dat ngupc hay dat ngang, co pittdng doi nhau v.v...). 

3. He thong boi tron h6n hop 

H6 thong bdi tron hdn hop gom co bdi tron te dau va bdi tron cudng bde, nghla la 
mot so be mat lam viec nay dupe bdi tron blng te dlu (xilanh, mat banh cam...) con mot 
so' be mat lam viec khac dupe bdi tron blng dau co ap suat (co true, co bien...). 

He thong bdi tron hdn hop (hinh 2.120) gom co nhung bd phan chinh sau: cacte chura 
dau 1, bom dlu 3, binh loc thd 5, binh loc tinh 8, ket lam mat dlu 9, van mot chidu 10 
va cac ong din dau. 
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Khi dong co mdri lam vide, dciu nhem tir cacte i dupe bom 3 hut qua ludi loc 6 ong 2, 
qua ong 4 den binh loc tho 5, roi vao ong d^u chmh 7. Tir ong dan d&u chmh 7, dau se 
theo cac ong dan nho den boi iron c6 true cam, true don ganh va 6 true cua true khuyu..., 
roi qua cac 16 va ranh a d£u va trong true khuyu (true khuyu r6ng hay co 16) de boi tron 
co bien va cac co true con lai cua true khuyu. Mat khac, d£u cung tur cd bien, qua 16 nho, 
theo ranh doc 6 thanh truyen len boi tron chot hay he pittong. 
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Hinh 2.120: He thong boi tretn 
hon hop 

1. Cacte; 2. Ong hut; 3. Batn; 
4,6, 7, 11. Ong dan; 5. Binh loc 
kho; 8. Binh loc tinh; 9. Ket lam 
mat; 10. Van mot chieu. 


May nen khi hoac bom cao ap cua dong co cung duqc b6i tron cudng bde bang each 
dan dau tir 6ng hay duong dau chmh. 

O dau Ion thanh truyen, d mot so dong co, co khoan nhung 16 phun dau, dat nghieng 
mot goc 40 -r 45° so vdi dudng tarn cua thanh truyen. Khi 16 phun dau nay trung hoac 
noi thong voi 16 dau 6 co bien, thi dau se dupe phun hay hinh thanh nhung tia ddu de boi 
tron xilanh, banh cam va con dpi... 

Sau khi boi tron tat ca cac be mat lam viec cua chi tiPt, dau lai chay vi cacte, nghia la 
khi dong co lam viec, dau se liru dong tuan hoan lien tuc trong he thong b6i tron. 

Khi dong co lam viec, co mot lirong nho dau, sau khi qua binh loc tho 5, ong dan 6 
vao binh loc tinh 8 roi lai chay v6 cacte. 

Khi dau 6 cacte bi nong hay d£u trong ong 11 co ap su&t tang len den mot tri so' nhat 
dinh (0,15 -4- 0,20 MN/m 2 ), van 10 mo ra d^u se qua ket d^u 9 de lam mat hay giam 
nhiet do roi lai chay ve cacte. 

A.2.2. Boi tre/n dong ca2 ki 

Dong co diezen 2 ki, loai co 16 thoi va xupap xa cung dupe b6i tron h6n hop nhu 
dong co 4 ki. 
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-+— Dudng dau, khi loi Ipc tho ban 
<Jzd 0i/dng dau, khi dau qua loc tinh 


Hinh 2.121: He thong bdi tron hSn hop dung d dong co diezen 4 ki 
1. Dudng dau chink; 2. Bank rang chu dong cua berm dau; 3. Bam dau; 
4. Cacte; 5. Lit&i loc; 6. Bank rang bi dong cua bean dau; 7. Nut xd dau; 
8. Thitdc do mite dau; 9. Van gidtn dp; JO. Khoang day hay dudng tang dp cua 
berm dau; 11. Van giam dp; 12. Van an toan; 13. Ong dan dau tit bam den binh 
loc; 14. Van an toan; 15. Ong dan tit binh loc den ket dau; 16. Vo binh loc; 
17. Bp phan thu nhiet; 18. Ket dau; 19. Loi loc tho; 20. Loi loc tinh; 21. L6 dan 
dau (dinh mite). 22. Ong do dau; 23. Dudng dau bdi tron ddn ganh; 24. Dong 
ho nhiet do dau; 25. Ddng ho dp suat dau. 
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Dong co xang hai ki, loai khdng c6 xupap, duoc boi tran bang each pha d£u vao xang 
theo nhutig ti le khac nhau, tuy theo loai ddng co. Khi d6ng cd lam viec, h6n hop xang 
va dau tut thung xang chay vao buong phao va ong khuech tan cua bo ehe hoa khf de h6n 
hop voi khong khf di xuong cacte. Hdi dfiu trong hoa khf se bam vao be mat lam viec 
cua cd cau true khuyu - thanh truyen (xilanh, chot pittdng, 6 true...). True khuyu quay se 
tao didu kien cho d<iu phan phoi deu cho cac b£ mat lam viec co ma sat. 

Ti le d£u nhdm pha vao xang thuemg khoang 3 - 7%. 

Hinh 2.121 la he thdng b6i trdn h6n hdp dung cf dong cd diezen 4 ki. 

B - Cac bo phan chinh 

1. Bom dau 

Bom dau co tac dung cung cap mot luong d£u nha't dinh dd'n cac be mat lam viec co 
ma sat cua chi tiet hay bo phan cua may d£ b6i trdn, tiy rua va lam mat... 

Bdm dau co nhieu loai, co the la bdm pittong, bom banh rang va bdm canh gat. Ve 
nguyen If lam viec cua nhung bom nay cung turong tu nhu bdm tha'p ap d dong cd diezen. 

Bdm banh rang ducfc dung nhilu trong hd thong b6i trdn cua dong cd, vi c&u tao 
don gian, lam viec chac chan va dd su dung. Bdm banh rang cung co ba loai: mot 
ngan, hai ngan va ba ngan. Bdm banh rang loai m6t ngan chi co mot cap banh rang 
an khofp, co tac dung cung c&p d£u den duemg d^u chfnh hoac qua ket dau va dude 
dung of dong cd. Bdm banh rang loai hai ngan (co hai cap banh rang an khofp) hoac 
ba ngan (co ba cap banh rang an khdp) ft dung hdn. Ngan thur hai va thuf ba cua bdm 
dau nay, chi co tac dung phu nhu: dua d£u qua ket d£u de lam mat hoac dua dau tur 
ngan truck: va ngan sau cua cacte ve ngan gitfa, co dat bdm, dd bao dam du luong dau 
cho bdm lam viec, khi dong co hay otd va may keo lam viec trdn mat duemg vdi mot 
do doc nhat dinh. 

Bdm dau ducrc dan ddng true tiep tir true khuyu hoac qua true cam. 

2. Binh loc dau 

Binh loc d£u co tac dung loc sach cac tap cha't cd hoc (mat kim loai, muoi than va da't 
cat...) co lan d trong dau truefe khi dua vao boi trdn be mat lam viec co ma sat cua chi 
tiet may. 

Binh loc d£u thuong co hai loai: binh loc tho va binh loc tinh. 

a) Binh loc tho 

Binh loc tho co tac dung loc sach cac tap chat cd hoc 1dm va lang dong keo bdn lan 
trong dau. Binh loc tho thuemg dat d giua bdm va duemg dfiu chfnh. 

Bo loc hay loi loc cua binh loc tho thuemg lam bang nhung tarn kim loai mong hoac 
luefi kim loai v.v... 
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Binh loc tho (hinh 2.122) g6m co: vo hay than 4, coc lang can 2 va 151 loc 15. Vo 4 
dupe che tao bang gang hoac hop kim nh6m, tren co lap van 5, 16 xo 6, dai oc bao v6 1 
va co cac ranh dan dau. 


Hinh 2.122: Binh loc tho 

I. Bulong xd; 2. Coc lang can; 
3. Thanh gii(; 4. Vo; 5. Van; 

6. Lo xo; 7. Dai oc bao ve; 

8, 10. Dai oc ham; 9. Tay quay; 

II. Vdug dem; 12. DTa loc; 

13. DTa hinh sao; 14. Tam gat; 
15. Loi loc; 16. Thanh do y 

17. True; 18. Dai oc. 


Loi loc 15 gom nhieu dia kim loai mong 12 co 16 thung, dat xen ke cac dla hinh 
sao 13 va duoc ep chat vdi nhau bang hai tain dem tren va du6i. Loi loc nay duoc lap 
vao true 17 va duoc c6 dinh bang dai oc 18. Tam dem du6i kin con tain dem tren co 

16 dan d£u. 

Chieu d% cua cac dia kim loai 12 la 0,35mm, con chi6u day cua cac dla hinh sao 13 
la 0,08 -T- 0,09mm. De loi loc co the quay cung true 17, thi mat tiep xuc giua tarn dem 
tren va vo dupe gia c6ng rat nhain. Thanh do 16 (co 3 thanh) dupe lap co dinh voi vo va 
co tac dung giu loi loc 6 vi trf 6n dinh khi lam viec. 

True 17 dupe lap chat vdi vo nh6 vong d6m cao su 11 va dai oc ham 10. Dau tren cua 
true 17 co lap tay quay 9, dai oc ham 8, khdp true chuyen dong tu do (16 xo va bac I6ng 
khong tren true). Kh6p true nay, chi cho phep xoay loi loc bang tay quay theo mot chieu 
nhat dinh. 

De lam sach chat bdn bam vao xung quanh loi loc, dung cac tarn gat 14, dat tren 
thanh 3 co dinh v6i vo. Cac tain gat 14 dupe dat xen ke giua cac dla 12 nhu dia hinh 
sao nhung co chieu day nho hon (0,06 - 0,07mm) de khong bi ep sat vao loi loc. Muon 
lam sach loi loc, tOfc la gat cac chat b^n bam vao chi loi loc can xoay loi loc hay true 

17 bang tay quay 9. 

Coc lang can 2 dupe lap co dinh voi vo bang buldng. C) day c6c 2 co lap bulong hoac 
nut ren 1 d6 xa chat ban va nu6c co lln trong dau da dupe lang dong trong qua trinh lam 
viec cua dong co. 
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Khi dong co lam viec, bom cung cap d£u vao binh loc thd, d£n chua ddy 0 coc lang 
can, qua khe ho cua loi loc, cac chat b£n, co kfch thucfc ldn hon chidu day cua dia hinh 
sao, duoc giu: lai va d£u sach, se theo 16 dinh hinh trong loi loc ldn phfa trdn roi tdi 
dudng dan chfnh. 

Trong trubng hop binh loc tho bi tac, van 5 mo va d£u van den dirbng d3u chfnh, ma 
khong qua binh loc tho, bao dam cho dong co lam vide luon lu6n co d£u b6i iron. 

b) Binh loc link 

Binh loc tinh co nhiem vu loc sach cac tap chat co hoc nho. Tuy theo phuong phap 
tach tap chat hay chat ban ra khoi dlu, binh loc tinh duoc chia lam hai loai: binh loc tinh 
co loi loc va binh loc tinh khong co loi loc hay binh loc tinh li tarn. 

- Binh loc tinh co loi loc: 

Trong binh loc tinh co loi loc, do loi loc co siic 
can rat ldn nen chi 10 - 15% luong d£u di qua roi 
lai tro ve cacte, nghTa la trong trudng hop nay binh 
loc tinh diroc dat song song vdi dudng d£u chfnh. 

Loi loc cua binh loc tinh thuong che tao bang gia'y 
tha'm, da va bong v.v... 

Loi loc cua binh loc tinh (hinh 2.123) gom co: 
nhung tarn djnh hinh bang bia gia'y 4 va kim loai 3 
diroc lap xen ke co dinh vdi nhau, nho nap 2, nap 6 
va ba moc keo 5. Tren nap 2 co coc 1 trong co dat 
vong ddm. Ta'm kim loai 3 co sau 16 (kh6ng k£ 16 
6 giua), trdn ph4n ngan each gitra cac 16 co them 
ranh 7 vdi chieu dai t£r 16 giua den g£in vanh ngoai. 

Khi dong co lam viec, dau vao binh loc, tha'm 
qua nhung tarn bia gia'y 4, ranh 7 r6i chay vao 16 6 
giua va theo dudng dau di ra. 

Binh loc tinh co loi loc, co the loc sach tap chat 
co hoc hay chat b£n co kfch thude ldn hon 
0,001mm lan trong diu. 

6 mot so d6ng co dung binh loc h6n hop, nghTa 
la binh loc th6 va binh loc tinh duoc dat chung 
trong ciing mot vo. 

- Binh loc tinh khong loi loc 

Binh loc tinh khong loi loc hay binh loc tinh li tarn (hinh 2.124) gom co; vo hay 

than 11 trdn co lap true 3, than hay vo cua r6to 5 lap tu do hay lap long tren true 3. 
Than 5, nap 7 va ong 6 (co ludi loc bang soi thep 6 16 phfa trdn) c6' dinh vdi nhau tao 



"'6 


Hinh 2.123: Loi loc tinh 
I. Coc; 2. Nap tren; 

3. Tam kim loai; 4. Tam bia gidy; 
5. Moc keo; 6. Nap ditoi; 7. Ranh. 
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thanh roto hay con goi la loi loc hoac kh6i quay. Roto duqc dat tren 6 bi dd chan. True 


3 co hai 16: 16 tarn 14 va 16 huemg kfnh 13 
nguqc chi6u nhau. 

Bac 8 va dai oc 10 dung de han che 
roto dich chuyen len phfa tren hay doc 
true. 

Khi d6ng co lam viec, bom cung cap 
dau vao binh loc theo 6ng 1,16 tam 14,16 
huong kfnh 13, 16 12 nap day vao khoang 
khong gian ben trong cua roto va qua lu6i 
loc vao phfa tren 6ng tru 6 roi chay ra 
khoi ong phun 4 voi toe d6 rat ldn theo 
huong nguqc chi6u nhau, lam phat sinh 
phan luc (P), tao thanh ngiu luc hay 
momen va lam roto quay tron vdi toe do 
Ion (5000 -r 7000 vg/ph). Nhung tap chat 
co hoc co tt trong Ion hon dlu, do tac 
dung luc li tam, se bi vang ra phia ngoai, 
bam vao thanh cua nap 7, r6i lang dong 
xuong duoi va duqc thao rua dinh ki. Dau 
sach 6 phia trong se di qua ludi loc va 16 6 
phfa tren ong 6 xuong ong phun 4 r6i theo 
6ng 2 chay ve cacte dong co. 

Binh loc tinh ki6u li tam co tru di6m la 
nang suat cao, khong phai thay loi loc va 
ft bi tac. Do do, binh loc tinh ki6u li tam 
hay khong dung loi loc, hien nay duqc 
dung nhieu trong he thong b6i tron cua 
dong co. 

3. Ket dau 

Ket dfhi hay b6 phan tan nhi6t co tac 
dung lam mat hay nguoi d^u, giu cho dciu 
luon 6 mot khoang nhiet d6 nha't dinh khi d6 


than roto 5 co hai ong phun 4 huefng 



Hinh 2.124: Binh loc tinh li tam 
1,2. Ong dan; 3. True; 4. Ong phun; 

5. Than roto; 6. Ong tru; 7. Nap; 8. Bac; 

9. Nap day; 10. Dai oc; 11. Vo; 

12. Ld 6 roto; 13. Ld huong kinh; 14. L6 tam. 

I co lam viec. 


Khi dong co lam viec, dau luu thong trong he thong boi tron, tiep xuc v6i nhung chi tiet 
hay bo phan b| dot nong, hoac do ma sat bj nong. Khi nhiet do cua dau len qua 90°C, thi 
tfnh chat cua dau boi tron kem di, co hai cho cac be mat lam viec, d6ng thdfi dau de bi bien 
chat, thoi gian sur dung d£u ngan lai. Vi vay, trong he thong boi tron thubng co ket ddu. 
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Ket diu duoc lam mat bing nude hoac khdng khi. Trong dong co thudng lap tren dto 
dung loai lam mat diu bang khong khCvi no it hu hong va bao dam nguOi dau nhanh. 
Ket dau lam mat bang khong khi dirge dat noi tiep hoac song song vdi dudng diu chinh. 
Khi dat noi tiep, ket dau co thd dat o' giOa bom va binh loc hoac giua binh loc va dudng 
dau chinh. 

Ket dau lam mat bang khdng khi (hinh 2.125) gom co: khoang ben trai hay ong 5 noi 
thong vdi khoang ben phai 1 bang nhieu dng co tiet dien nho 2, dang hinh det hoac tron, 
co day xodn hoac canh tan nhiet 3 bao quanh. Khoang 1 noi vori ong din diu vao 9 va 
khoang 5 noi voi ong din diu ra 6. 



Hinh 2.125: Ket dau 

l, 5. Khoang (ong) dau; 2. Ong dau nho; 3. Canh tan nhiet; 

4. Bulong lap ghep; 6. Ong dan dau ra; 7. Dau noi; 

8. Van hay khoa dong mcf dudng dau vao; 9. Ong dan dau vao. 

Khi d6ng co lam viec, dau nong tir cacte theo ong 9 vao khoang ben trai 5, qua cac 
ong din 2 duoc lam ngu6i, nhd luong khong khi thdi qua cua quat gio, r6i chay sang 
khoang ben phai 1, theo ong 6 len dudng dau chinh hoac trcf lai cacte. 

Dd tranh hien tuong hu hong cua ket dau, khi nhi6t do cua diu thap, do d6ng co 
con nguoi hoac nhidt dd ngoai trdi thip, thudng co lip van an toan d ket diu. Khi 
nhiet dd diu con thap, van md, dau khdng vao ket diu ma ldn ngay dudng diu chinh 
hoac ve cacte. Con khi diu bi nong den mot khoang do nao do, van dong va dau se qua 
ket dau. 

Trong he thong bdi tron cua mdt so dong co edng suit nho (vi du dong co lai tren 
may keo xich), thi khdng co ket diu. Trong trudng hop nay, dau duoc lam mat cung 
vdi dong co. 
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4. Thong gio cacte 

Trong qua trinh lam viec cua ddng co, khi chay lot qua khe hd giua secmang va 
xilanh, giua xupap va ong dan hudng xupap, de xud'ng cacte. Trong khi chay co hoi 
nude, khi sunfua va hoi nhien lieu v.v... Hoi nude ngimg tu trong cacte lam d£u bdi tron 
sui bot tao thanh nhu tirong (quanh va nhdn). Khi sunfua se h6n hop vdi hoi nude tao 
thanh axit sunfuaric (H 2 S0 4 ) hoac axit sunfuaro (H 2 S0 3 ). Nhung axit nay lan trong d£u 
se lam cho dong co chong mon. 

Khi chay khdng nhung lam d£u bi hong ma con lam nhiet do d&u cao va ap su£t trong 
cacte cung ldn, lam cho ddu di bi ph&n huy hay bieh chat va tieu hao nhieu. Vi vay, phai 
thong gio hay thong hoi diu d cacte de giam do mai mon cua dong co va tang thdi gian 
sir dung cua ddu. 

a) Thong gio cacte dong co 4 ki 

Trong ddng co 4 ki thudng dung hai loai thdng gio cacte: thong gio km va thong 
gio ho. 

- Thdng gio cacte kin: 

Thdng gio cacte kin thudng dua vao nguydn li can bang ap suat hay do chan khong d 
nhung khu vuc khac nhau cua binh loc khi de xa hoi d^u ra khoi cacte, bang each dung 
hai d'ng cao su noi thdng ph&n khong gian cua nap che kin xupap vdi phan tren ciia binh 
loc khi co do chan khong nho (mot sd' ddng co khong dung ong cao su nay) va ndi thdng 
cacte vdi ph^n dudi cua binh loc khi co do chan khdng ldn. 

Khi dong co lam viec vdi phu tai nho va trung binh, hoi d&u d cacte chi xa ra theo 
ong phia dudi, con khi dong co lam viec vdi phu tai ldn, khi chay lot xud'ng cacte nhi£u 
thi hoi dau d cacte xa ra d ca hai ong tren va dudi. Hoi dau ra khoi cacte lai dupe dua 
vao xilanh trong qua trinh nap cua dong co. 

Hinh 2.126 la mot dang thdng gio cacte kin cua dong co xang 4 ki lap tren oto. 

- Thdng gio cacte hd: 

Thdng gio cacte hd thudng dung Id hoac d'ng de nd'i thdng cacte vdi khi trdi. Khi 
ddng co lam viec, hoi d^u d cacte, qua Id hoac d'ng nay, dupe xa ra ngoai khi trdi. Ld 
hoac ong thdng hoi dau co the lam chung vdi Id hoac mieng rot d<iu vao cacte hoac lam 
rieng va co ludi loc ngan bui btin roi vao cacte. 

b) Thong gio cacte dong co 2 ki 

Dong co diezen 2 ki co xupap xa, co cacte chua d£u boi tron nen cung dupe thdng gio 
cacte nhu ddng co 4 ki. 

Dong co xang 2 ki loai khdng co xupap, khdng chua dlu d cacte nen khdng phai 
thdng gio hay thdng hoi dau. 
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Hinh 2.126: Thong gio cacte kin cua dong caxang 4 ki lap tren oto 
1. Than xilanh; 2. Van mdt chieu; 3. Co gop nap; 4. Ong dan hoi dau; 

5. Binh loc kfu; 6. Ong dan khi; 7. Ong do dau vao cacte; 8. Cacte chifa dau boi iron. 


V. HE THONG LAM MAT 

A - Cong dung va phan loai 
A.l. Cong dung 

He thdng lam mat c6 nhi6m vu gift cho d6ng co lam viec a m6t nhidt do nh&t dinh. 






























Trong qua trinh lam viec cua ddng ca, mot phan nhiet luong toa ra, do khi chay co 
nhiet do cao truydn cho cac chi tiet nhu: nSp va than xilanh, pittong va xilanh... Do do, 
nhiet do cua cac chi tiet nay, neu khong dupe lam mat se tang len rat cao, lam giam sue 
b£n, dd bi ran nut, chay va bo ket v.v... Ngoai ra, khi nhidt do d6ng co qua cao, hoa khi 
hoac khong khi nap vao xilanh bi han che, lam giam cong su£t cua dong co va bien chat 
dSu boi tron, lam cho ddng co chdng mon. Vi v&y, de bao dam cho dong co lam vi6c 
duqc binh thucmg phai dung he thong lam mat dan nhiet tit cac chi tiet hay dong co co 
nhiet d6 cao ra ngoai khi trbi. 

A.2. Phan loai 

Trong dong co thucmg dung hai he thong lam mat: he thong lam mat bang khong khi 
va he thong lam mat bang nucrc. 

A.2.1. He thong 1dm mat bang khong khi 

Trong he thong lam mat bang khong khi, phai 
tao ra xung quanh xilanh mot luong khbng khi bao 
boc d£ thu nhiet. Muon tang b£ mat toa nhiet thi 
mat ngoai cua dong co phai lam nhieu duefng gan 
n6i len hay con goi la canh tan nhiet (hinh 2.127). 

He thong lam mat bang khong khi co hai loai: lam 
mat tu nhi£n va lam mat cuofng biic. 

1. Lam mat til nhien 

Lam mat tu nhien thucmg dung d dong co cong 
suaft nho, lap tr6n moto xe may, lpi dung tdc d6 
cua xe khi chay tren duemg di lay khong khi hay 
gio lam mat d6ng co. 

2. Lam mat cirdrng burc 

Lam mat cuong buc khac vdi lam mat tu nhien 
la co them quat gio va ban hudng gio. Khi dong co 
lam viec, quat se hut hay day dong khi qua cac 
canh tan nhiet de lam ngupi dong co va thucmg dung b dong co lap tren ot6, xe may v.v... 

v X ( K 9 

Dong co lam mat bang khong khi, so vdi lam mat bang nude, co tru diem la kich 
thude va trong luong nho, an loan va d6 sir dung hon, nhung lai co nhupc diem la thucmg 
co tieng keu hay on, do dong khi phai di qua cac khe hb nho giua nhung canh tan nhidt. 
Ngoai ra, lam mat tu nhien, con co them nhupc di6m la khong dilu chinh dupe nhiet dd 
cua dong co khi phu tai thay d6i, nghia la khi phu tai tang, nhiet do cua ddng co cung 
tang nhung kha nang lam mat lai giam di. 


i 



Hinh 2.127: He thong lam mat 
bang khong khi 
1. Nap xilanh; 2. Than xilanh. 
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A.2.2. He thong lam mat bang nude 

Trong he thong lam mat bang nude, tuy theo su luu thong cua nude, dupe chia ra lam 
ba loai: boc hoi, ddi luu va cudng burc. 


1. Lam mat bang nurdc boc hoi 

Trong he thong lam mat bang nude boc 
hoi (hinh 2.128) gom co: thung chiia nude 
5, phao kiem tra muc nude 6. Khi dong co 
lam viec, nhiet lupng a cac chi tidt, nhu 
nap xilanh 2, lot xilanh 3, truydn vao nude 
d ao nude 4 cua than xilanh 1. Vi ao nude 
noi thong vdi thimg nude nen nude d ao 
nude bi nong dan len den mot nhiet do 
nhat dinh nao do thi boc hoi. 

He thdng lam mat bang nude bde hoi co 
cau tao don gian, vi khong co quat gio va 
bom nhung yeu cau nude phai sach va ft 
muoi khoang de tranh dong can mat ngoai 
cua lot xilanh, lam giam viec truyen nhiet 
cho nude lam mat. 



Hinh 2.128: He thong lam mat bang ntidc 
bd'c hen 

1. Than xilanh; 2. Nap xilanh; 3. Lot xilanh; 
4. Ao nude; 5. Thung nude; 6. Phao kiem tra. 


Lam mat bang nude boc hoi, thudng dung d mot s 6 dong co co cong sudt nho va 
xilanh dat nam ngang. 


2. Lam mat bang nude ddi luu 

Trong he thdng lam mat bang nude ddi 
luu (hinh 2.129) gom co: ket nude 1 co nap 
day 2, ong xa hoi 3 va bulong xa nude 8, 
quat 7, ao nude 5 va cac dng dan nude 4,6. 

Khi dong co lam viec, nhd su chenh lech 
ve trong luong giua nude nong va lanh d 
cac khu vuc co nhiet do khac nhau, nude 
nong tir ao nude 5 theo dng 4 vao phfa tren 
ket nude 1 rdi tir day nude theo cac dng dan 
co tiet dien nhd, xung quanh co nhung canh 
tan nhiet, nhd quat 7 hut hay day dong khi 
qua, nude dupe lam mat va di xuong phfa 
dudi cua ket nude, rdi theo dng dan 6 trd lai 
ao nude 5 dd lam mat dong co. 



Hinh 2.129: He thdng lam mat 
bang nude ddi luu 

1. Ket nude; 2. Nap day; 3. Ong xa hoi; 
4, 6. Ong dan; 5. Ao nude; 7. Quat; 

8. Bulong xa nude 
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Lam mat bang nude doi luu,. so vdi lam mat bang nude bde hoi, tuy ciu tao phuc tap 
hon nhung co uu diem la tu dong dieu chinh dugc su luu thong cua nude nen kha nang 
lam mat dong co tot hern. 

Lam mat bang nude doi luu thudng dung d dong co tlnh tai co cong suit nho va 
xilanh dat thing dufng. 

3. Lam mat bang nude cudng btfc 

Trong he thong lam mat bang nude cudng bufc, nude luu thong chu yeu nhd vao ap 
lire cua bom va thudng co hai loai: tuin hoan va khong tuin hoan. 

a) Lam mat bang nude cudng bice tudn hoan 

He thong lam mat bang nude cudng 
hue tuan hoan (hinh 2.130) gom co: ket i 
nude 1 co nap day 2, dng xa hoi 3, 
bulong xa nude 10, van nhiet 4, ao nude 
5, bom 7, quat 9 va cac dng dan 6, 8. 

Khi dong co lam vi6c, neu nhiet d6 
cua nude tha'p hon 70°C, thi nude nong 
tir ao nude 5 chi di qua van nhiet 4, dng 
din 8, bom 7 rdi lai trd ve ao nude, ma 
khong qua ket nude 1; con khi nhiet do Hinh 2.130: He thong lam mat bang nude 
cua nude bang hoac ldn hon 70°C, van cudng bUc tudn hoan 

nhiet 4 md, nude nong tCr ao nude 5 se 7. Ket nude; 2. Nap day; 3. dng xa fieri; 

di qua van nhiet 4 vao ket nude 1, nude ^ an n ^ n ? T ’ d- Ao nude; 6, 8. dng ddn; 

» .. x, i - 7. Berm;. 9. Quat; 10. Bulong xd nude. 

duoc lam mat, qua bom 7, roi theo ong ‘ * 

din 6 trd ve ao nude dd lam mat dong co ma khdng qua dng din 8. 

Tuy theo ci'u tao cua ket nude, duoc thong vdi khi trdi qua 16 thong hoi hoac day km 
(chi md ra theo dinh kl nhd van hoi va van khi), he thong lam mat bang nude cudng hue 
tuin hoan lai duoc chia lam hai loai: hd va kin. 

- Lam mat bang nude cudng but tuan hoan hd: 

Trong he thdng lam mat bang nude cudng hue tuin hoan hd, khi dong co lam viec, 
nude d ket nude bi boc hoi va can dan. Vi vay, tuy theo dilu kien lam viec cua dong co 
phai do them nude vao ket nude. 

- Lam mat bang nude cudng butc tuin hoan kin: 

Trong he thdng lam mat bang nude cudng butc, tuin hoan kin, d nap day mieng rot 
nude vao ket nude co dat hai van: van hoi va van khi. Khi dong co lam viec, neu ap suat 
ben trong ket nude ldn hon khi trdi, van hoi md, con nguoc lai neu ap suit ben trong ket 
nude nhd hon b6n ngoai, van khi md. 
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Lam mat bang nude cudng hire tuan hoan kin, so vdi loai tuan hoan ha, c6 nhilu im 
di£m han, cu th4 la: 

+ Nang cao duac nhiet dd s6i cua nude, do ap sua't ben trong cao, cho phep tranh 
duac hien tuang hinh thanh nhung "nut hoi” d ao nude, lam giam kha nang truyen nhidt 
va su luu thong cua nude. 

+ Nude khong bi chay ra ngoai va khong bi bde hoi nhieu. Dae diem nay, co y nghia 
rat quan trong doi vdi nhung dong co lam viec d nai hiem nude (nhu sa mac) hay khong 
co nude sach de lam mat hoac dong ca lam viec mua ddng, co nhiet do thap, phai 
dung nhirng chat h6n hap cho vao nude de giam nhiet dd dong dac cua nude. 

+ Nude tieu hao ft va sir dung dan gian. 

+ Dong ca lam viec d vung nui tot hon, vi d day ap sua't khf trdi thudng tha'p va nude 
co th£ soi d 95°C hoac tha'p hon, nd'u dung he thong lam mat bang nude cudng bdre tu^n 
hoan hd. 

b) Lam mat b&ng nude cudng bde khong tuan hoan 

He thong lam mat bang nude cudng bde khdng tudn hoan, thi khong co ket nude, 
khong co quat va khdng co van nhiet. Khi ddng ca lam vide, bam se hut nude tur ao, ho, 
song ngoi hoac bien..., qua ludi loc dua vao ao nude d^ lam mat dong ca. Nude nong tir 
ao nude duac xa ngay ra ngoai. 

He thong lam mat bang nude cudng bufc khong tu&n hoan, thudng chi dung d dong ca 
tinh tai. 

O mot so dong ca lam viec trong dieu ki6n 
nhiet do tha'p, con dung them bd trao doi nhiet 
de ham nong nude den mot nhiet do nha't dinh 
trude khi dua vao lam mat dong ca. Bo trao 
doi nhiet duac cung cap nhiet luong nhd nude 
nong d ao nude xa ra. 

Lam mat bang nude cudng burc, tuy ca'u tao 
phuc tap hon, so vdi lam mat bang nude bde 
hoi va ddi luu, nhung kha nang lam mat tot 
nen duqc dung nhieu trong ddng ca. 

B - Cac bo phan chinh cua he 
thong lam mat bang nude 

1. Ket nude 

Ket nude hay bo tan nhiet dung de lam 
nguoi nude nong, nghia la truyen nhiet tir nude 
nong sau khi da lam mat dong ca ra khf trcri. 
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Hinh 2.131 : Ket nude 

1. Nap day; 2. Khoang tren; 

A . / 

3, 7,8. Ong dan; 4. K/iung; 

5. Cdnlt tan nhiet; 6. Khoang dudi. 
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Ket nude (hinh 2.131) g6m co: khoang tren 2 co nip dly 1 va khoang dudi 6, duoc 
noi thong vdi nhau bang cac ong nho 8 co tie't dien hinh tru hoac hinh det. Xung quanh 
co cac canh tan nhiet 5 cung vdi khung 4 lam tang do cimg vung cua ket nude. Tit ca 
cac ong nho 8 tao thanh loi cua ket nude. Ong 7 dua nude da lam ngudi d khoang 6, qua 
bom vao ao nude de lam mat dong co. Nude nong tir ao nude duoc din den khoang tren 
2, nhd ong din 3. 

Ket nude co the che' tao bang dong hoac thep. 

2. Bom nude 

Bon nude co nhiem vu lam cho nude trong hd thong lam mat luu thdng nhanh. 

Trong dong co thudng dung bom nude kieu li tarn, vl co clu tao don gian, kich thude 
nhd va nang suat cao. 

Bom li tarn (hinh 2.132) gom co: than hay vo 
2, ben trong lip dia co nhieu canh bom 3 va true 
4. Dla 3 co dinh tren true 4. True 4 cua bom, 
dong thdi cung la true cua quat lam mat ket nude 
hoac cung co khi che tao ridng va duoc din dong 
blng dai truyen hinh thang hoac banh rang. 

Khi dong co lam viec, dla 3 quay, tao ra do Hinh 2.132: Born nude 

chan khdng, nude qua ong 5 duorc hut vao tlm _ ^ Ong xa; 2. Than (vo); 

, v , . f , , .. 3. Dia canh berm; 4. True; 5. Ong hut. 

cua dia va do tac dung luc li tarn, bi vang ra phia * * 

ngoai thanh bom theo hinh xoln oc, roi theo ong 1, dat tiep tuyen vdi thanh bom, vao ao 

nude de lam mat dong co hay lam cho nude duoc luu thong nhanh. 

Bom li tarn co than lam blng gang hoac hop kim nhom, true bang thep, dla va canh 
bom lam blng gd phfp hoac nhua. 

3. Van nhiet 

i Van nhiet hay van blng nhiet hoac bo didu chinh nhiet dd dung de ham nong nude 
nhanh khi khdi dong ddng co va tir dong giu nhiet do cua nude lam mat dong co trong 
mot gidi han xac dinh. 

Van nhiet co nhieu loai, nhung thudng dung nhlt la chat long va chat rln de tu dong 
dong md dudng din nude tir ao (bong) nude den ket nude. 

a) Van nhiet dung chat long 

Van nhiet hay van blng nhiet dung chit long (hinh 2.133) gom co: vo 3 tren co 16 a va 
b, hop hay ong xep 4 lam blng nhilu la dong mong ghep lai, ben trong rdng co chua 
chat long dd bay hoi, khi nhiet dd tang, nhu h6n hop ruou dtylic va 2/3 nude clt. Phln 
dudi hay day hop xep 5 co dinh vdi vo hay thin 3, con phan tren hop xep han chat vdi 
thanh hay ong noi 1, van (xupap) dudi 2 va van (xupap) tren 7. Binh thudng van tren 
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dong 16 a, khong cho nude ter ao nude 
den ket nude, con van dudi 2 md va 16 
b noi thdng giua ao nude va bom. 

Khi dong ccf lam vide, neu nhiet do 
cua nude lam mat con thap hem 70°C, 
van tren 7 van dong, nude t£r ao hay 
bong nude, qua 16 c va b den bomi r6i 
lai trd ve ao nude, Khi nhiet d6 cua 
nude lam mat bang hoac ldn hon 70°C, 
chat long trong hop xep 4 bat dau bay 
hoi, ap suat tang len lam cho hdp xep 
dan nd hay keo dai ldn phia tren, van 
dudi 2 dong dan 16 b va van tren 7 md 
dan 16 a. Neu nhiet do cua nude lam 
mat dong co tang len 81 -5- 85°C, thi 16 
a dupe md hoan toan va 16 b cung dong 
het, nude nong t£r ao nude qua 16 c va a 
den ket nude cang nhieu roi qua bofm 
ve ao nude de lam mat dong co. 


7 



Hinh 2.133 : Van nhiet dung chat long 
1. Ong hay thanh noi; 2. Van dudi (phu); 

3. Vo hay than; 4. Hdp xep; 5. Phan dudi (day); 
6. Gia dd; 7. Van tren (chinh) 


b) Van nhiet dung chat ran 

Van nhiet hay van bang nhiet hoac bo on dinh nhiet do dung chat ran (hinh 2.134) gom 
co: ong 1 co dem hay ong cao su 2, tao thanh buong hay khoang chua chat ran dd dan nd 
khi nhiet d6 tang, nhu hdn hop giua xezolin va bot d6ng. O 16 tarn cua dem cao su 2 co dat 
thanh 9, co thd di chuyen trong 16 cua than 8. Dau tren thanh 9 co gan noi 16 xo va van 7. 



Hinh 2.134: Van nhiet dung chat ran 

1. Ong kim loai; 2. Dem hay ong cao su; 3, 5, 6. L6 (cUa); 4. Ld (eda) d van; 
7. Van; 8. Than hay gia dan hudng; 9. Thanh. 
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Khi dong co lam viec, neu nhiet dp cua nude lam mat con thip hon 70°C, van 7 dong 
16 6. Nude tur ao hay bong nude, theo 16 3 qua 16 4 va 16 5, den bom rdi lai trd ve ao nude 
(hinh 2.134a). Khi nhipt do cua nude lam bang hoac ldn hon 70°C, chat ran trong ong 1 
dan no, qua dpm cao su 2, diy thanh 9 di len, lam cho van 7 dong 16 5 va md 16 6. Nude 
tu ao nude, theo 16 3 qua 16 6 den ket nude va sau khi dupe lam mat, nude se den bom, 
roi lai trd ve ao nude (hinh 2.134b). 

Neu nhiet dp cua nude lam mat dong co tang len 81 -r 85°C thi van 7 md hoan toan 16 
6 va nude tu ao nude den ket nude cang nhieu. 

Ngoai van nhiet, d mot s6 dpng co lap tren oto con dung rem che hoac la chan kieu 
canh chdp dat trude ket nude de dieu chinh nhiet d6 cua nude lam mat bang each khong 
che luong khdng khi qua ket nude. Khi ddng (keo) rem che hoac la chin, luong khong 
khi qua ket nude giam, nhiet d6 cua nude lam mat se tang I6n va nguoc lai, neu md rem 
che hoac la chin, nhiet do nude lam mat se giam di. 

4, Quat 

Qua hay quat gid co tac dung hut kh6ng khi qua ket nude hay bo tan nhiet de giam 
nhiet do cua nude lam mat. Quat co the lip chung vdi true cua bom (hinh 2.135) 
hoac true rieng va thudng dupe din ddng bing dai truyen hinh thang tur dau true 
khuyu den. 



Hinh 2.135: Quail he gitfa quat va berm 
1. Canh quat; 2. Bank dai; 3. Moaya; 4. Bqc; 

5. Vdng bi; 6. Tru&cua quat va berm; 7. Canh berm; 8. Than (vo) berm; 

9. Vdng dem cao su; 10. Dem, loai tectolit; 11. Vdng dem. 

Quat thudng co tir 2 den 8 canh va dupe che tao bang thep tarn hoac due bing hop 
kim nhom. Hieu suat cua quat phu thuoc vao dudng kmh ngoai cua quat, chieu dai va 
chidu rong cua canh, so vong quay, goc nghieng cua canh va khoang each tu quat den 
ket nude hoac bo tan nhiet. 
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5. Nap ket nirdc 

Nap ket nude c6 tac dung dap kin mieng rot nude va giu cho ap sua't trong ha thong 
lam mat on djnh hay nam trong gidi han cho phep, bao dam cho khdng bi tieu hao nhidu 
va khdng gay hu hong doi vdi ket nude. 



Hinh 2.136: Nap ket nude 

1. Ong xa hoi node; 2. Van xri hoi nude; 3, JO. Ld xo; 4. Ld xo dang tarn ap luc; 
5. Vo (than); 6. Mieng cua ket nude; 7, 8. Detn cao su; 9. Van hut khdng kfu; 

11. De(gia) cua van xd hoi. 



Hinh 2.137: He thong lam mat cudng buc tuan hoan cua dong co lap tren oto 

vd bo sifdi a'm buong lai 

I. Quat gio; 2. Born nude; 3. May nen khi; 4. Ong dan nude giiia bom va van nhiet; 
5. Van nhiet; 6. Van cua bo sudi dm. 7, 8. ong dan nifdc den va di cua bo sudi dm; 
9. Bp tan nhiet cua bo sudi dm; JO. Cam bien nhiet do nude lam mat; 11, 12. Vdi 
xd nude; 13. Bo tan nhiet hay ket nude; 14. Ld chan gio kieu chop. 
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Nap ket nude (hinh 2.136) gom co: van xa hoi nude 2 va van hut khdng khf 9 dat 
ben trong hay or giua cua van xa hoi nude 2. Hai van nay (2, 9) dung de nd'i thong 
khong gian ben trong ket nude voi khf trdi, khi ap sua't trong ket nude nam ngoai gidi 
han cho phep. 

Khi dong co lam vide, neu ap su£t hoi tang qua 0,045 + 0,055MPa, van 2 md va hoi 
nuoc tur ket nude qua van 2 theo d'ng 1 ra ngoai. Trong tmdng hop ap sua't trong ket nude 
giam xudng 0,01 MPa hay co do chan khong tang, thi van 9 md de hut khong khf ngoai 
trdi vao. 

Hinh 2.137 la he thdng lam mat bang nude cudng bde tu^n hoan cua dong co lap tren 
oto va bo sudi a'm budng lai. 


VI. H$ THONG DIEU TOC 

A - Cong dung va phan loai 

1. Cong dung 

He thong hay bo dieu td'c co tac dung ttf ddng dieu chinh toe do cua dong co bang 
each thay doi luong nhien lieu hoac hoa khf cung cap vao xilanh cho phii hop voi phu tai 
cua ddng co. 

Khi ddng co lam vide de keo may 
cong tac, che dd lam viec 6n dinh cua 
dong co la diem cat nhau hay diem A 
(hinh 2.138) cua hai dudng dac tfnh bilu 
didn moi quan hd giura momen xoan cua 
dong co (1) va momen can cua may 
cong tac (2) theo sd' vong quay ddng co, 
khi co' dinh vi trf cua co ca'u dilu khien 
cung cap nhien lidu hay hoa khf (thanh 
rang bom cao ap cua dong co diezen, 
budm ga cua dong co xang...). Chd' do 
lam viec cang 6n dinh, khi toe do vong 
quay tang, momen xo&n dong co giam 
nhanh va mdmen can cua fnay edng tac 
tang nhanh, co nghla la hai dudng dac tfnh cat nhau vdi do doc cang ldn va nguoc 
lai. Voi mdi mot may edng tac nha't dinh (vf du nhu dong co keo bom nude, chan vit 
tau thuy hay dan dong oto...), thi dac tfnh mdmen can khdng thay ddi, vi vay tfnh on 
dinh che' do lam viec cua he thong phu thuoc trude het hay chu yeu vao do doc cua 
dudng dac tfnh dong co. Neu che do lam viec cua ddng co vdi may cong tac khdng 



Hinh 2.138: Dudng dac tinh cua dong co 
va may cong tac 
1. Momen xoan cua dong co: 

2. Mdmen can cua may cong tac. 
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on dinh, thi d6ng ca phai duac trang bi ca c£u hay h6 thdng tu d6ng di£u chinh goi la 
co cau hay he thong hoac b6 dieu tdc d^ giir cho toe do vong quay cua d6ng cor lu6n 
lu6n 6n dinh. 

Trong dong ca xang, di di£u chinh t6'c d6 cua dong ccf, tr£n duemg nap, bd tri van 
tidt luu hay budm ga. Khi tdc d6 hay v&n tdc cua true khuyu dong cor tang, thi dong 
hoa khi qua budm ga tang rat nhanh, mdmen xoan cua dong ca sau khi dat cue dai se 
giam nhanh (hinh 2.139a) va cang giam nhanh khi cang dong nho buorm ga (duemg 
dac tinh 2, 3). Do do, chd d6 lam vide cua dong ca xang vefi may c6ng tac rat on 
dinh, nen chi can b6 dieu toe mot toe do han ch£ sd vong quay vuot qua mure quy 
dinh cua dong ca. 




Hinh 2.139: Dudng dac ti'nh cua dong ca xang (a) va diezen (b) 
l.Tai lan; 2. Tdi trung binh; 3. Tai nho. 

Trong dong ca diezen, de di£u chinh toe dd cua ddng ca duac thurc hiSn nhor thay 
doi luang cung cap nhien lieu dua vao xilanh, trong khi luang khong khi nap vao h^u 
nhu khong doi, do tren duemg nap khong co budrm tidt luu (ddng ca diezen truyen 
thong) nhu dong ca xang. Ngoai ra, thdng thuorng luang nhien lieu cung cap cho mdi 
chu trinh lam viec cua bam cao ap hoac voi phun tang theo tdc do vong quay cua 
dong ca. Vi vay, duemg dac tinh cua dong ca diezen rat thoai (hinh 2.139b) va hinh 
dang cac dudng dac tinh or cac vi tri tay ga hay thanh rang bam cao ap cung tuang tu 
nhau (duemg dac tinh 1, 2, 3). Do do, khi dung dong ca diezen, doi vdi hau het cac 
may cong tac deu phai Lap he thong hay bo dieu toe de bao dam cho dong ca lam 
viec on djnh. 

2. Phan loai 

He thong hay bo di6u toe, tuy theo dac diem va cau tao, co the chia ra lam nhieu loai 
khac nhau, nhung trong thuc te su dung thudng chia theo cong dung va co ba loai chinh: 
he thong hay bd dieu tdc mdt tdc do, hai toe dd va nhieu toe do. 
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B - Cau tao va nguyen li lam viec 
B.l. Bo dieu toe mot toe do 
1. Bo dieu toe mot t6'c do, loai co khi 

Bo dieu toe mot tdc do, loai co khi, kieu li tarn (hinh 2.140) thucfng dung d dong co 
xang hai ki, loai khong co xupap de khoi d6ng ddng co di6zen lap tren may keo, co 
nhiem vu tir dong dieu chinh toe d6 da cho cua d6ng co, khi phu tai thay doi, g6m co: vo 
22 va nap 12, b£n trong co true 1 dat tren hai 6 bi 2 va 26. Cac vien bi 7 quay ciing vdi 
dia chu dong 25 cua bac 5, dla ti 6, dia bi dong 8 co dang hinh con va co dinh veri bac 9, 
chot 13 co th^ dich chuyd’n doc true tren 16 cua nap 12, tay don trong 17 va tay don 
ngoai 19 (dat ngoai vo) duoc co' dinh tren true 16 dat tren hai 6 trirot bang dong d hai 
ben thanh hay vach cua nap 12,16 xo 21 dat tren bulong 24. 

Tren true 1 co then ban nguyet 3 dung de co' dinh banh rang 4. True 1 quay duqc la 
nho banh rang dat tr6n true cam cua co ca'u phoi khi an khdp voi banh rang 4, bo'n vien 
bi cau 7 nam trong ranh hirdng kinh cua dia chu dong 25 va co the dich chuyen tit trong 
ra ngoai hoac nguqc lai. 



Hinh 2.140: Bo dieu toe mot toe do, loai co khi 

1. True; 2, 26. 6 bi; 3. Then ban nguyet; 4. Banh rang; 5. Bac; 6. DTa ti; 7. Bi cau; 
8. DTa bi dong; 9. Bac; 10. Vong dem; 11. Bi cau; 12. Nap; 13. Chot; 14. Tay ddn 
ngan; 15. Nut day co ren; 16. True; 17. Tay don trong; 18. Dai oc; 19. Tay don 
ngoai; 20. Thanh keo; 21. Ld xo; 22. Vo; 23. Bac; 24. Bulong; 25. DTa chu dong. 
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Tay don ngdn 14 cua tay don trong 17 co dang hinh nia hay chac long vao ranh d 
chot 13. Lo xo 21 dirge giu: bang bac 23 va tay don trong 17. Lo xo 21 lu6n lu6n cang ra, 
qua tay don trong 17, chd't 13, bi 11 dat sat ddm 10, dia 8 dd ep cac vi6n bi 7 dich 
chuyen gan vao true 1. Tay don ngoai 19 noi vdi thanh keo 20, con d£u kia cua thanh 
keo lai ndi vdi true quay cua budm ga d b6 che' hoa khi. 

Nguyen If lam viec cua b6 dieu toe nay nhir sau: khi dong co chira lam viec do tac 
dung cua 16 xo 21, tay don 17 va 19 nghi£ng vd phia ben phai (hinh tren), budm ga md 
hoan toan, con dia bi dong 8 ep cac vien bi 7 vao gdn true quay 1. Khi dong co lam viec, 
neu phu tai giam, sd vong quay hay tdc d6 cua dong co hay true 1 tang len, lam cho lure 
li tam cua cac vien bi 7 cung tang theo va cac vien bi nay dich chuyen xa true quay hon, 
dia 8 dich chuyen sang phai, qua vi6n bi 11, chot 13, tay don 14 va 17, lam cho 16 xo 21 
bi nen lai. Tay don 19 quay va day thanh keo 20 ve phia ben trai, dd budm ga dong bdt 
dudng ong nap, lirong hoa khi hay khi hdn hop cung ca'p vao xilanh giam di va so vong 
quay cua d6ng co giam. Ngiroc lai, n£u phu tai tang hoac sd vong quay cua dong co 
giam hon yeu cau, luc li tam cua cac vien bi 7 cung giam va do tac dung cua 16 xo 21, 
tay don 19 quay va ddy thanh keo 20 sang ben phai, budm ga md to d&n hay tid't dien luu 
thong tren dudng 6'ng nap tang len, lam cho luong hoa khi cung cap vao xilanh dong co 
lai tang len va so vong quay cua dong co cung tang 16n. 

Nhu vay, bo dieu toe nay da tu ddng dieu chinh so' vong quay hay toe do cua dong co 
bang each thay doi do md budm ga de luemg hoa khi vao xilanh nhieu hay it, tuy theo 
phu tai cua dong co. 

Muon dilu chinh luc cang 16 xo 21 cho phu hop vdi toe do quy dinh cua dong co, 
dung bulong 24 lap bang ren vdi 16 d nap 12 va sau do dinh vi bang dai oc 18 roi lay day 
thep co dinh vdi dai oc va gan "chi" lai. Dau boi tron cho b6 didu tdc nay duoc rot qua 16 
co bulong hay nut day 15. 

2. Bo dieu toe mot tdc do, loai chan khong 

B6 didu tdc m6t tdc d6, loai chan khong thudng dung d dong co xang 4 ki lap tren oto, 
cd nhiem vu han che sd vong quay vuot qua mu:c quy dinh cua d6ng co khi phu tai giam. 

Bo dieu tdc mot tdc do, loai chan khong cd hai loai chinh: loai chi co budm ga, loai 
cd them cam bie'n kieu li tam. 

a) Bo didu tdc mot tdc do, ioai chan khong, chi cd budm ga vdi hai chtic nang, cam 
bien va chap hanh (hinh 2.141a, c) gom cd: budm ga 5, tren cd mat nghieng 1 dat doi dien 
vdi chieu chuydn ddng cua dong hoa khi hoac khi hdn hop, chot ti 2 de budm ga md het, 
dau kia cua budm ga, phdn doi dien vdi chot ti 2 qua true 3 duoc noi vdi 16 xo didu chinh 
7. True 3 cd vau 14 han che budm ga quay va noi vdi true 13. Dai oc 9 dung de didu 
chinh luc cang 16 xo 7,16 xo nay duoc co' dinh vdi dai oc 9 nhd chdt 12. 
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Khi dong ccf lam viec, tren budm ga co hai luc lac dung, lire cua hoa khi di vao xilanh 
tac dung vao mat nghieng cua budm ga va lire keo cua 16 xo. Neii so vong quay ddng co 
vuot qua dinh mure, thl lure cua dong hoa khi se tao ra momen quay Ion hern so vdi momen 
cua 16 xo, lam cho budm ga dong nho lai (hinh 2.141b), cong sua't dong co giam xuong va 
so vong quay dong co cung giam xuong bang hoac thap hon so vong quay dinh mure. 

Trong bo dieu toe nay, 6 mdt so dong co, con dung true noi 13 va vau 14 de dieu 
khien do md budm ga ma khdng lam can tro vide dong bdt budm ga khi dong co lam 
viec vuot qua so vong quay dinh mure. 



Hinh 2.141: Bo dieu toe mdt toe do, loai li tarn chi co bu&tn ga 
1. Mat nghieng; 2. Chot ti; 3. True brf&m ga; 4. O true; 5. Bu&tn ga; 6. Chac noi; 

7. Lb xo; 8. Ong ten; 9. Dai oc; 10. Bac; 11. Chup bao ve; 12. Chot ham; 13. True noi; 

14. Vau (kh&p noi); 15. Gd tren bu&tn ga. 

b) Bo dieu toe mot toe do, loai chan khong, vita co budm ga vira co cam bid'n kieu li 
tarn (hinh 2.142) gom co 2 thanh ph£n: cam bien va co cau chap hanh. 

PMn cam bien, loai li tarn (hinh 2.142a) g6m co: vo 1, ben trong dat than roto 3 vdi 
true 8 va nap 2,16 xo 9 mot dau c6 dinh vdi than roto, con mdt d<iu noi vdi true cua qua 
vang 14 co gan van C, 16 xo 9 dupe dan hudng nh6 chot 10, de van 4, d'ng lot 13, dem ti 
5, vong bao kin 6, vong dem 11, bong tha'm d£u boi tron 7 va 12. 

Phan co ca'u chap hanh (hinh 2.142b) g6m co: budm ga 17, 16 xo 18, mang 20, can 
dan dong 19, cac giclo 15 va 16. 

Khi dong co lam vi£c, nh6 true cam dan ddng qua true khuyu, true r6to 8 quay, n£u 
toe do cua ddng co n Ion hon hay vuot qua toe do cho phep n max (n > n max ), luc li tarn 
cua qua vang 14 thang sue cang cua 16 xo 9, van C se bit kin 16 B, ngan khong cho 
duomg hay 16 A thong voi 16 G, do chan khong phfa trdn mang 20 (do an thong voi 16 D 
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b ong khuech tan, qua gicla 15 va qua giclcf 16 a 16 E sau birom ga) hut mang 20 len, 
qua c£n dSn dong 19, dong bubm ga 17, lam giam toe do dong co. 

Lo xo 18 co tac dung keo bubm ga trd lai vi tri ban d£u khi khdng co ch6nh ap giua 
hai mat, tr£n va duoi cua mang 20 hay n < n max . Dan ddng mang 20, nhd do chan khong 
b ong khuech tan (AP k ) va dd chan khdng b sau bubm ga (AP g ). Khi bubm ga mo rong 
(to) dung AP k , con khi bubm ga mor be (nho) dung AP g . 




b) 


Hinh 2.142: Bo dieu toe mot toe do loai chan khong, 
vita co bu&m ga vita co cam bie'n kieu li tarn 

m 1. Vo cam bien; 2. Nap rdto; 3. Than roto; 4. De van; 5. Dem ti; 6. Vdng bao kin; 

7 , 12. Bong tham dan boi trail; 8. True rdto; 9. Lo xo; 10. Chot (true) dan hudng Id 
xo; 11. Vdng dem; 13. Ong lot; 14. Qua vdng; 15, 16. Gicla; 17. Bucfm ga; 18. Lb 
xo; 19. Can dan dong; 20. Mang. A va H - dudng noi vai khong gian phia sau binh 
loc khi; G va F - hai IS (mieng) noi thong vai nhau; D va F - hai IS (mieng) noi vai 
khong gian phia tren cua mang 20. 

3. Bo dieu toe mot tdc do, loai thuy lire 

Bo dieu tdc mdt tdc do loai thuy lure (hinh 2.143) thucfng dung cr dong co diezen, 4 ki 
de keo may phat dien, gom cdr^xilanh 3, pittong 2, bom 4,16 tiet liru 5, can pittong 7 noi 
vdi thanh rang bom cao ap, 16 xo 1, vlt dieu chinh tiet didn cua 16 tiet luu 7 va thiing d£u 
6. 6 day cam bien la bom dlu, con co cau chap hanh la pittong va xilanh, qua can hay 
thanh dan noi vdi thanh rang bom cao ap. 

Khi dong co lam viec, dau nhdn tit bom 4, do true khuyu dan dong bom, tao ap sudt 
trong xilanh 3 va qua Id tiet luu 5 trd ve thung dau 6. Khi tang so vong quay cua dong co 


151 











hay bam, ap suat dlu trong xilanh cung tang, ep 16 xo 1, dly pittong 2 va can 8, qua 
thanh rang bom cao ap, ve phia giam nhien lieu (-). Trudng hop, neu toe dd ddng ca 
giam han dinh mute, ap su£t dlu trong xilanh 3 giam va pittong 2 chuyen dong theo 
chidu ngirqc lai, qua can 8 va thanh rang bam cao ap, lam cho nhien lieu diroc cung cap 
them (+). 



Hinh 2.143: B6 dieu toe mot toe do loai thuy life 
1. L6 xo; 2. Pittong; 3. Xilanh; 

4. Berm; 5. L6 tiet hat; 6. Thung dau; 

7. Vit dieu chinh; 8. Can pittong. 


Hinh 2.144 la duong dac tinh cua dong ca co lap bo dieu t6c mot che d6 va gidi han 
mot toe do. 




Hinh 2.144: Du&ng dac tinh cua dong ca co lap ho dieu toe mot che do (a) 

va giai han mot toe do (b) 

B.2. Bo dieu toe hai toe do 

Bo dieu toe hai toe do, loai ca khf kieu li t&m thuang dung 6 dong ca diezen, co 
nhiem vu bao dam cho dong ca chay khong tai d so vong quay thap, on dinh va khong 
cho dong ca lam viec d so vong quay cao, vuot qua dinh muc. 

Bo dieu toe hai toe d6 loai ca khi, kieu li t£m (hinh 2.145) g6m co; true quay 2 
dat tren hai 6 bi va duqc true cam din dong qua cap banh rang an khdp d dlu true 
(ben trai), bac 3, hai qua vang hay lly 4 va 5 lip tren cung mdt true quay cua chac 
chu: thap 7. Chac 7 co mat ti 6 duqc co dinh tren true 2. Tay don 1 quay tren mot true 
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co dinh va luon luon ti sat vao bac 3 
va coc 9. Bac hay 6ng 11 co th£ dich 
chuyen doc theo dudng true cua no, 
ben ngoai Hip 16 xo 12 va ben trong 
lap 16 xo 10. Tay don 14 noi ban le 
v6i tay don 1, thanh rang 13 cua bdm 
cao ap va thanh keo 8. 

Nguyen li lam viec cua bo dilu t6c 
hai toe do, loai co khi, kieu li t&m nhu 
sau: khi dong co chay khong tai (vi tri 
I) neu so vong quay tang len, luc li tarn 
cua hai lay hay qua vang 4 va 5 cung 
tang theo, lam cho hai qua vang nay 
dich chuyen xa true quay hon. Got hay 
mau cua qua vang se tac dung vao bac 
3, qua tay don 1 va 14, coc 9 ep 16 xo 
10 va day thanh rang 13 cua bom cao 
ap dich chuyen ve phia trai (ngirpe 
chieu mui ten), lam giam luong nhien 
lieu cung cap vao xilanh va so vong quay cua dong co cung giam xuong. Nguqe lai, khi 
so vong quay cua dong co giam hon yeu cau, luc cua cac qua vang cung giam va qua 16 
xo 10, coc 9, tay don 1 va 14, day thanh rang 13 dich chuyen v& phfa phai, lam tang 
luong nhien lieu cung c£p vao xilanh va so vong quay cua d6ng co lai tang len. 

Nhu v|y, bo di4u t6c nay da tu dong dieu khi6n thanh rang cua bom cao ap, bao dam 
cho dong co chay khong tai 6 so vong quay thap va on dinh. 

Khi dong co lam vi6c, neu mu6'n tang so vong quay, keo thanh rang 8 sang ben phai 
(6 vi tri trung gian giua I va II), thi du6i cua qua vang hay lly 4 se ep sat vao mat ti 6 6 
chac chiJ th|p 7 va coc 9 cung ep sat vao 6ng 11. Luc do, bo dieu toe khdng con tac 
dung, vi luc li tarn cua qua vang 5 khong thang duoc luc cang cua 16 xo 12 va so vong 
quay cua dong co chi phu thuoc vao vi tri cua thanh rang 8, do ben ngoai hay ngu6i sit 
dung dilu khien. 

Khi d6ng co lam viec b s 6 vong quay dinh mdc (vi tri II), n£'u s 6 vong quay tang len 
vuqt qua dinh mure, do phu tai giam, thi luc li tarn cua qua vang 5 cung tang va thang 
duqc lire cang cua 16 xo 12, day ring 11 sang trai, qua bac 3, tay don 1 va 14, thanh rang 
13 cung dich chuyen v£ phia ben trai, lam giam luong nhien lieu cung cap vao xilanh va 
so vong quay cua d6ng co cung giam xud'ng. 

Nhu vsiy, bo dieu t6c nay da tu dong dieu khien thanh rang cua bom cao ap, bao dam 
cho dong co lam viec 6 s6 vong quay khdng vuqt qua dinh muc. 



Hinh 2.145: Bo dieu toe hai toe do loai cokhi, 
kieu li tarn 

1, 14. Tay don; 2. True; 3, 11. Bac; 4. Lay 
l&n; 5. Ldy nho; 6. Mat ti; 7. Chac chit thap; 
8. Thanh keo; 9. Coc; 10. Lo xo nho; 12. Ld 
xo l&n; 13. Thanh rang. 
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Hinh 2.146a la duong dac tmh cua dong cct c6 lap bo dieu t6c hai toe do. 



Hinh 3.146: Dudng dac tmh cua dong co co lap bo dieu to 
hai toe do (a) va nhieu toe do (b) 

B3. Bo dieu toe nhieu toe do 

Bo dieu toe nhieu toe do co nhiem vu bao dam cho dong co lam vi£c 6n dinh 6 tit ca 
cac so vong quay hay t6c do da cho, tor t6c d6 thip khi chay khong tai din tie do cao khi 
lam vi6c vefi cong suat dinh mite. 

1. Bo dieu toe nhieu toe do loai co khi 

Bo dieu tdc nhieu toe do loai co khi (hinh 2.147) gdm co: true 9 tren dat gia chu thap 
6 co chot 7 dfe lip qua vang 8, bac hay ong truot 10, tay don 2 quay tren true 11, duqc 
noi vdri 16 xo 3 va thanh rang 1 cua bom cao ap. Diu kia cua 16 xo 3 noi v6i tay don 4 
quay tren true va co dinh voi tay gat dieu khien 5. 



Hinh 2.147: Bo dieu toe nhieu toe do loai co khi 
l. Thanh rang; 2. Tay don; 3. Ld xo; 4. Tay don; 
5. Tay gat dieu khien; 6. Gia chut hap; 7. Chot; 
8. Qua vang; 9,11. True; 10. Bac. 


Khi dong co lam viec o ntot so vong quay nao do, neu so vong quay tang, do phu tai 
giam, thi so vong quay cua true 9 cung tang. Luc li t&m cua hai qua vang 8 thing duqc 
luc cang cua 16 xo 3 va got hay miu cua hai qua vang nay se tac dung vao bac hay ong 
truqt 10, qua tay don 2, diy thanh rang 1 ve phia b6n trai, lam giam luqng nhien li6u 
cung cap vao xilanh va so vong quay d6ng co cung giam xuong. Nguqc lai, neu s6 vong 
quay dong co giam xuong va thip hon dinh mire, thi luc li t&m cua hai qua vang cung 
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giam va do tac dung cua luc 16 xo, thanh rang se dich chuyen vi phia b6n phai, lam tang 
luong nhien lieu cung cap vao xilanh va so vong quay dong co lai tang len. 

Muon cho dong ca lam viec 6n dinh b m6t so vong quay hay toe do nao do, phai thay 
doi lire cang cua 16 xo 3 bang each thay doi vi tri tay gat di6u khien 5, lam cho luc li t&m 
cua hai qua vang 8 cung thay doi, nghia la 56 dieu toe nay da tu d6ng dieu khien thanh 
rang cua bom cao ap, bao dam cho dong ccr lam viec <Sn dinh a tat ca cac s6' vong quay 
hay toe do da cho. 

2. Bo dieu toe nhieu toe do, loai chan khong 

Bo dieu t6'c nhi6u toe do loai chan 
khong (hinh 2.148) g6m co: than 10 va 
nap 4, giua than va nap co dat mang 5, 
tao thanh hai khoang hay buong A va 
B . Khoang A noi thong voi duong hay 
ong nap khf 2 b phia sau van tiet luu 
(budm ga) 1, nh6 6'ng noi 3. Khoang B 
duoe noi thong voi khi troi. Chot 6 co 
dinh vori mang 5 va noi vefi thanh rang 
bom cao ap, qua khdp 7. Trong khoang 
A co dat 16 xo 9. 

Khi dong co lam vi6c b mot s6 vong 
quay nao do, ung vdi mot vi tri nhat 
dinh cua van tiet liru, do phu tai giam 
thi d6 chan khbng trong buong A tang 
len, va hut mang 5 sang trai, dong thoi 
ep 16 xo 9, qua chdt 6 va khdp 7 keo 
thanh rang vi phia trai, lam giam luong 
nhien lieu cung c£p vao xilanh va so' 
vong quay dong co cung giam xuong. 

Nguqc lai, neu so' vong quay dong co 
giam xuong va thap hon dinh mure do 
phu tai tang, thi do chan kh6ng^trong khoang A cung giam va do tac dung cua 16 xo 9, 
qua chot 6 va khop 7, d£y thanh rang ve phia phai, lam tang luong nhien lieu cung cap 
vao xilanh va so' vong quay d6ng co lai tang len. 

Muon cho dong co lam viec on dinh 6 m6t s6' vong quay hay toe d6 nao do, phai thay 
doi luc cang cua 16 xo 9 bling each thay d6i d6 chan kh6ng b khoang A, nh6 thay doi vi 
tri hay d6 mo cua van tiet luu tr6n du6ng hay 6'ng nap khi. 



Hinh 2.148: Bo dieu toe nhieu td'c do, 
loai chan khong 

1. Van tiet luu (buam ga); 2. Dubng (ong) 
nap; 3. Ong nd'i; 4. Nap; 5. Mang; 6. Chdt; 
7. Kh&p noi; 8. Can dieu khien cat nhien 
lieu; 9. Ld xo; 10. Than. 
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3. Bo dieu toe nhieu toe do, loai dien va dien tur 


a) Bo dieu toe nhieu toe do loai dien 


Bo dieu tdc nhieu toe dd loai dien (hinh 2.149) g6m co hai thanh phin co ban la 
cam bien tdc do 6 kieu may phat dien mot chieu, do dong co din dong va co ciu 
chap hanh la cuon day kich tCr 4 cung voi 15i thep 7 noi veri thanh rang bom cao ap 5 
va 16 xo 2 cua tay don didu khidn 1. 

Khi d6ng co lam viec 6 m6t so 
vong quay hay toe do nao do, tfng voi 
mot vi tri nhit dinh cua tay don dieu 
khien 1, neu so vong quay tang len, 
do phu tai giam thi dong di6n kich tur 
cua may phat dien m6t chieu, do nam 
cham vTnh ciru hoac do cu6n day kich 
tir noi voi dong dien mot chieu tao ra, 
lam phat sinh tir truong d cuon day 4 
hut loi thep, keo thanh rang 5 ve phia 
phai giam luong nhien lieu cung ca'p 
vao xilanh va so vong quay dong co Hinh 2.149: Bo dieu tdc nhieu toe do loai dien 
giam xuong. Nguoc lai, neu so vong 1 . Tay don dieu khien; 2. Lo xo; 3. Con 

quay dong co giam xuong va thap hen trixot; 4. Cuon day; 5. Thanh vang; 6. May 

dinh muc, do phu tai tang, thi tur P^at dien mot chieu; 7. Loi thep. 

truemg 6 cuon day 4 giam va dirdi tac dung cua 16 xo 2, loi thep cung vdi thanh rang 
dich chuyen sang trai, lam tang luong cung cap nhien li6u vao xilanh va s6 vong quay 
dong co lai tang len, bao dam dong co lam viec 6 mot toe do on djnh cho phep. 



Tinh da che hay nhieu t6c do cua bo di6u toe nay la nh6 thay doi bien dang ban dau 
hay sure cang cua 16 xo 2 hoac thay d6i bien trd, qua con trupt 3 cua co cau chip hanh. 


b) Bo dieu toe nhieu tdc do, loai dien tu 

Bo dieu toe nhiiu toe do loai dien tur khac voi bo dieu toe nhieu tdc do, loai dien 
thong thuomg la co them bo dieu khien trung tarn (ECU), nghia la trong b6 dieu khidn 
toe do nay co 3 thanh phan co ban bao gom: cam bien tdc do, b6 didu khien trung tarn 
va co ciu chap hanh. v 

B6 didu tdc nhieu tdc do loai dien tur, thuefng dung co 2 loai chfnh: co cau chap hanh 
la voi phun hoac bom-voi phun va co ciu chip hanh la bom cao ap, nho cuon day kich tur 
va loi thep noi voi thanh rang (bom nhanh) hoac con trupt dieu chinh hanh trinh lam 
vi6c co fch cua pittong (bom ph^n phdi). 

- Bo dieu tdc nhidu toe do, co co ciu chip hanh la voi phun hoac bom-voi phun: 
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Bo dieu toe nay co 3 thanh phSn ca ban la: cam bien tdc do hay so vong quay cua 
dong ca, bd dieu khien trung tarn (ECU) va co ca'u chap hanh (voi phun hoac bom-voi 
phun) lam viec tuong tu nhu he thdng phun nhidn lieu didn tir cua dong co diezen. 

Khi dong co lam vide d mot sd vong quay hay toe d6 nao do, ne'u tdc do tang hoac 
giam, do phu tai thay ddi, qua tin hidu cua cam bid'n toe dd, bd dieu khien trung tarn 
(ECU) se dieu khien co ca'u chap hanh (voi phun hoac bom-voi phun) giam hay tang 
lucfng nhien lieu cung cap vao xilanh, bao dam cho ddng co lam viec 0 m6t toe do on 
dinh cho phep. 

- Bo dilu toe nhifiu toe do loai dien tuf, co co ca'u cha'p hanh la bom cao ap: 

Bo dieu toe nhi4u toe d6 loai didn tir co co ca'u cha'p hanh la bom cao ap, loai bom 
nhanh (hinh 2.150) g6m co: cam bien toe do 4, b6 dieu khi6n trung tam (ECU) 3, co ca'u 
chap hanh 2 veri cu6n day kich tir va loi thep noi vdi thanh rang bom cao ap. 

Khi dong co lam viec d mot sd vong quay hay toe d6 nao do, ndu tdc d6 tang hoac 
giam, do phu tai thay doi, qua tin hi6u cua cam bien tdc do 4, b6 dilu khien trung 
tarn 3 se dieu khien co ca'u chap hanh 2 bang each tao ra tijr truefng d cuon day kich 
tir, lam di chuyln loi thep va thanh rang 1 cua bom cao ap 6 ve phfa giam hoac tang 
luong nhien lidu cung cap vao xilanh, bao dam cho ddng co lam vide d mot tdc do on 
dinh cho phep. 

Hinh 2.146b la dudng dac tmh cua dong co, co lap bo didu tdc nhieu tdc do. 



Hinh 2.150: Bo dieu tdc nhieu tdc do, loai dien tu, co ca cau chap hanh la bam cao dp 
I. Thanh rang; 2. Ca cau chap hanh; 3. Bo dieu khien trung tarn; 

4. Cam bien tdc do; 5. True cam; 6. Bo bam cao dp. 
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Chirong 3 

Hfi THONG TRUYEN LUC 

3.1. CONG DUNG, PHAN LOAI VA CAU TAO CHUNG 

I. CONG DUNG VA PHAN LOAI 

1. Cong dung 

He thong truyen luc cua oto c6 tac dung truyen chuyen dong hay lire hoac momen 

xodn tu dong co d£n cac banh xe chu dong. Tri so cua lire hoac momen xodn nay co the 

thay doi, tuy theo di6u kien lam viec cua oto. 

* 

2. Phan loai 

Can cir vao kha nang truyen nang luong, he thong truyen lure cua oto co cac loai co 
ban sau: 

- He thong truyen luc co khf; 

- He thong truyen luc co khf - thuy luc; 

- H6 thong truyen luc co khf - dien hoac h6n hop (co khf - thuy luc - dien). 

II. CAU TAO CHUNG 

I. He thong truyen luc cua oto, co mot cau chu dong 



Hinh 3.1: He thong truyen luc cua oto co mot cau chu dong, 
dung li hop ma sat vd hop so thudng (hay co true co dink) 
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He thong truyen lire cua oto, c6 mot ciiu chu dong dung li hcfp ma sat (hinh 3.1) gom 
co: li hop ma sat 1, hop so 2, truyen dong cacdang 3, truyen d6ng chinh 4, co cau vi sai 
5 va ban true 6. 

He thong truyen lire cua oto, co mot cau chu d6ng dung bien toe thuy lire (hinh 3.2) 
gom co: bien toe thuy lire 1, truyen dong cacdang 2, hop s6 hanh tinh 3, truyen dong 
chinh 4, co cau vi sai 5 va ban true. 















3. He thong truyen lire cua oto, c6 ba cau chu dong 

He thong truyen lure cua oto co ba cau chu dong (hinh 3.4) gom co: li hop 1, hop so 2, 
truyen dong cacdang 3, cau chu dong sau 4 va 5, cau chu dong trude 6 va truyen dpng 
cacdang dong toe 7. 



3.2. CAC BO PHAN CHINH 

I. LI HOP 

A - Cong dung va phan loai 

1. Cong dung 

Li hop co tac dung noi em va tach nhanh truyen dong, tir true khuyu dong co voi true 
cua hop so. 

Khi li hop noi true khuyu dong co voi true hop so em se bao dam cho cac banh rang 
truyen dong khong bi va dap vao nhau, cac bo phan dang b trang thai dung yen se 
chuyen dong tir tu, lam cho banh xe chu dong cua oto chuyen dong nhe nhang. Li hop 
co tach nhanh, thi gai so moi duoc nhanh, d6 dang, khong sinh ra hien tupng va dap giua 
cac banh rang. Ngoai ra, li hop con co tac dung bao ve, khi xe lam viec qua tai hoac cac 
bo phan truyen lire khac khong bi hu hong dot ngot. 

Li hop phai bao dam mot so yeu cau co ban la: lain viec chac chan va an toan, nghla 
la phai truyen dupe momen xoan Ion nhat ma khong bi trupt, noi va tach nhe nhang. 
Tach phai hoan toan, nghla la phai tach hoan toan cac phan chu dong va phan bi dong 
cua li hop. Cau tao don gian, dd cham soc va dieu chinh. 

V 

2. Phan loai 

Dua vao phuong phap truyen momen xoUn tir phan chu dong den phan bi dong, li hop 
dupe chia lam hai loai chinh: li hop ma sat va li hop thuy luc. 

0 li hop ma sat, sir truyen momen xodn, tir phan chit dong den phan bi dong, nho vao 
ma sat tiep xuc giua cac be mat lam viec cua phan chu dong va bj dong cua li hop. D6 
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tang cu6ng lire ma sat tiep xuc nay, ngudi ta dung ca cau ep bang 16 xo, tay don hoac 
h6n hop (16 xo, tay don) v.v... 

C) li hop thuy luc, sir truyen momen xodn, tir ph£n chu d6ng den phan bi dong, 
duoc thirc hien nho nang luong cua dong ch£'t long, do bom, dat tren true khuyu dong co 
cung cap. 

B - Cau tao va nguyen ly lam viec 

1. Li hop ma sat 

LI. Li hop ma sat vdi Id xo ep, loqi xoan oc hinh tni 

Li hop ma sat nay (hinh 3.5a) gom co: dia bi dong 1, lam bang thep, ben ngoai g^n 
vanh dem ma sat, moayo cua dia bi d6ng long vao ranh then hoa true 7. Dia bi d6ng nay, 
luon luon bi ep giua dia ep 4 va banh da 2 bang 16 xo 9. 



Hinh 3.5: Li hap ma sat thtidng dong mot dia (a) va nhieu dia bi dong (b) 

I. DTa bi dong; 2. Bank da; 3. Vo; 4. DTa ep; 5. Ban dap; 6. Don quay; 7. True bi 
dong no'i vdi true hop so; 8. Bac hay ong trtfat; 9. Ld xo; 10. Cdc dTa chu dong; 

II. Tang hay (rang lap cdc dia chu dong. 

Khi tach (hay mo) li hop de gai so, ngiroi lai xe phai tac dung m6t lire len ban dap 5, 
qua co cau thanh noi va tay don 6, dia ep 4 dich chuyen v6 phia phai, ep 16 xo 9, mo 
rong khoang each giira banh da va dia ep, lam cho dia bi dong 1 tach khoi banh da. Do 
do, truyen dong tir banh da hayvdong co sang true 7 hay hop so bi ngat. 

Khi oto can truyen momen xodn 16n, li hop mot dia phai co kich thir6c lefn. Trong 
truong hop nay, muon giua nguyen hay khong thay doi kich thuoc cua banh da, phai 
tang so be mat chiu ma sat bang each dung nhieu dia chu dong va bi dong (hinh 3.5b). O 
li hop nhi6u dia thi cac dia chu dong 10 co the dich chuyen doc true nhung phai quay 
cung vdi vo li hop 3 (vi an khop voi cac banh rang trong cua vo 3). Cac dia bi dong 1 
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cung co the dich chuyen hay xe dich doc true va quay cung true, nhd cac banh rang an 
khdp vo'i cac banh rang a mat ngoai cua tang 11. Tang hay trong 11 durcfc lap bang then 
hoa vai true bi ddng 7. 

Hlnh 3.6 la cau tao cua d!a bi dong 6 li hop ma sat. 



Hink 3.6: DTa bi dong cua li hop ma sat 

1. Ld xo gidrn chan ; 

2. Moaycf rank then hoa; 

3. Dinh tan; 

4. Vdnh dem ma sat. 


1.2. Li hap ma sat vai Id xo ep, loqi mang 

Li hop ma sat voi 16 xo ep, loai mang (dia mat treri) (hlnh 3.7a) gom co: dia bi dong 
1, lam bang thep, ben ngoai gin vanh dem ma sat 9, moayd cua dia bj dong long vao 
ranh then hoa cua true 6. Dia bi dong nay, luon luon bi ep giua dia ep 2 va banh da 10 
bang 16 xo dang mang 8. 




Hinh 3.7: Li hop ma sat vai Id xo ep, loqi mang 

L DTa bi dong; 2. DTa ep; 3. Vo li hap; 4. MoayadTa bi dong; 5. Bqc hay ong tnfat; 
6. True bi dong; 7. Don quay; 8. Ld xo ep loai mang; 9. Vdnh dem ma sat; 
JO. Banh da; II. True klutyu dong ca. 
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Khi tach (hay md) li hap de gai so, nguai lai xe phai tac dung vao ban dap, qua ca 
cau truydn dan, don quay 7, bac 5 dich chuyen sang trai, qua 16 xo mang 8, lam cho dia 
ep 2 xe dich xang phai va dra bi dong 1 tach khoi banh da. Do do, truyen dong tir dong 
ca sang hop so bi ngat (hinh 3.7b). 

Hinh 3.8 la mot so chi tiet cua li hap ma sat vdi 16 xo ep loai mang 



Hinh 3.8: Cdc chi tiet clunk cua li hcfp ma sat vdi Id .xo ep loai mang 

l. O bi dan true bi dong; 2, 4. Vdnh dem ma sat; 3. DTa bi dong; 5. DTa ep; 6. Ld 
xo loai mang; 7. Vo li hap; 8. Bac hay o/ig trUOt; 9. Don quay hay choc (dieu khien 
bac tvuat); 10, 11. Vong tifa, 12. Moayactia dia bi dong. 

2. Li hap thuy lire 

Li hop thuy lire thuy dong la mot thiet bi to hap, trong do chii yeu co hai may thuy 
luc canh dan: bam li tarn va tuabin thuy lire. 

Theo tmh chat bien doi momen, co the chia li hap hay truy4n dong thuy lire thuy 
dong thanh hai loai: li hop thuy lire, dang noi true va bien toe thuy lire, dang thay d6i toe 
do cua true bj dan. 

2.1. Li hap thuy lire 

Li hap thuy lire hay khdrp noi thuy lire dung de noi "m6m" va truyen cong suat tir true 
chu dong sang true bj dong, nlicr chat long, ma khong thay doi momen xoan. 

Li hap thuy lire (hinh 3.9a) gom co: banh bam 1 co dinh tren true dan 5 noi lien vdi 
true khuyu dong ca, banh tuabin 2 lap tren true bi dan 4. Vo 3 cua li hop lap vdi banh 
bam va tao thanh buong lam viec chira chat long. Hai true dan va bi dan tach rdi nhau, 
Cong suat dirac truyen tir true dan (hay true chu dong) sang true bi dan (hay true bi 
dong) nha sir trao doi nang lirong giua he thong canh dan vdi chat long lam viec. 
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Hinh 3.9: Li hap thuy luc dang noi true 
1 . Bank bam; 2. Bank tuabin; 3. Vo; 4. True bi dan; 5. True dan. 

Khi dong co lam viec, banh bom 1 quay va truyen co nang cho chat long. Dudi tac 
dung cua lire li tam, chat long chuyen dong doc theo cac canh dan, tir tam ra ngoai 
banh bom vdi van t6c tang d£n. Sau do, cha't long chuyen sang banh tuabin 2, qua 
cac mang din lam cho banh tuabin quay cimg chieu vdi banh bom. Do do, momen 
xoin duqc truyen tir true chit dong hay true din 5 sang true bi dong hay true bi din 
4. Chat long sau khi ra khoi banh tuabin lai trd vd banh bom va qua trlnh chuyen 
dong lai duqc lap lai nhu tren mot each tuin hoan gida hai banh cong tac hay banh 
bom va tuabin. 

Nhu vay, mdi phan tir chat long trong li hop thuy luc thuc hien d6ng thdi hai chuyen 
dong: vira quay vong tuan hoan theo phuong tir bom 1 den banh tuabin 2, vtra quay 
quanh true cua li hop va tao thanh chuyen dong tong hop cua phan tir chat long theo 
vong xoin oc (hinh 3.9b). 

Li hop thuy luc loai khdp noi thuy luc co nhidu uu diem (giam duqc tai trong dong, 
khoi hanh em diu, ...) nhung co nhuqc diem co ban la md li hop khong dirt khoat, kho 
gai so. Do do, phai bo tri them li hop ma sat sau li hop thuy luc. Vi du: li hop thuy luc 
loai khdfp noi thuy luc ket hop vdi li hop ma sat duqc dung tren dto MAZ-525 cua Nga. 

2.2. Bien toe thuy life 

Bien toe thuy luc dung de’ noi "mem" va truydn cong sua't tir true chu dong sang true 
bi dong, nhd chat long co bien doi momen xo^n va thay ddi so vong quay cua true bi 

V 

dong so vdi true chu dong. 

Bien toe thuy luc hay bien momen (hinh 3.10a) khac vdi li hop thuy luc loai khdp noi 
thuy luc, ngoai hai banh cong tac: banh bom B lap tren true dan hay true khuyu dong co 
1, banh tuabin T lap tren true bi dan 2 (thudng noi true vao hay true so cap cua hop so co 
cap, loai co cau hanh tinh), con co banh dan hudng D noi vdi vo 4 qua khdp mot chieu 3 
(mot chieu cho phep quay, chieu nguqc lai bi khoa hay ham). Tat ca cac banh nay (B, T, D) 
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deu co cac canh dan va dat trong vo 4 co chura chat long, tao thanh budng lam viec cua 
bien toe thuy luc. 

Khi dong co lam viec, banh bom B quay va truyen co nang cho chat long. Dudi tac 
dung cua lire li tarn, chat long chuyen dong doc theo cac canh dan, tit tarn ra ngoai banh 
bom B vdi van toe tang dan, roi chuyen sang banh tuabin T, qua cac canh dan, lam cho 
banh tuabin, cung chieu vdi banh bom B. Do do, momen xoln duoc truyln tir true dan 
hay true chu dong 1 sang true bi din hay true bi ddng 2, Chit long sau khi ra khoi banh 
tuabin T, bi roi vao cac canh din cua banh din hudng hay banh phan img D lai trd ve 
banh bom B va qua trinh chuyen dong cua chat long lai duoc lap lai nhur tren mot canh 
tuan hoan giua banh bom, banh tuabin va banh din hudng. 

Nhu vay, m6i phln tu chat long trong bien t6c thuy lire thuc hien dong thoi hai 
chuyen dong: vira quay vong, tuan hoan theo phirong tir banh bom B den banh tuabin T, 
qua banh din hudng D r6i lai trd ve banh bom B (B —» T —> D -» B), vira quay quanh 
dudng tarn cua cac banh cong tac va tao thanh chuyen dong tdng hop cua phln tir chat 
long theo vong xoan oc (hlnh 3.10b). 



Hinh 3.10: Bien toe thuy life 

1. True dan hay true khityu dong ccf; 2. True bi dan; 3. Kh&p mot chieu; 4. Vo. 

Trong qua trinh lam viec cua bidn tdc thuy luc, thong thubng thi momen xoln cua 
banh tuabin (M T ) ldn hon hoaublng momen xoln cua banh bom (M B ). 

Khi M t > M b , thi banh phan ung D bi khoa, nhd khdp mot chieu (dang lip) 3. Khi xe 
mdi khdi hanh hanh hay chuy6n banh, thi momen xoln cua banh tuabin tang len rat ldn, 
co the la: M T = 2,5 4- 2,8M B . 

Khi M t = M b , thi banh phan ung D khong bi khoa hay duoc quay tu do va bien toe 
thuy lire lam viec nhu khdp nbi thuy lire. 
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Trong bien toe thuy lire, qua trinh truyen nang lupng Xciiy ra, khi banh bom lam viec. 
Do do, khi dong co no may hay lam viec, thi mdmen xodn cua banh bom truyen ngay 
sang banh tuabin. Nhu vay bien to thuy luc khong cdt ngay dupe dong truyen dpng hoan 
toan (khac vdi li hop ma sat) din tdi, vi mpt 11 do nao do, oto co the "tu bo" hay di 
chuyen. Muon khic phuc hien tuong nay, phai dung them co ciu khoa true bi dpng, va 
ngudi lai chi rdi xe khi da tit may, dong thefi phai de cin chon so d vi tri "so dd". 

Hien nay, ngoai li hop ma sat va li hop thuy luc, loai dieu khien thong thudng, tren 
mot so oto kieu mdi con dung li hop ttr dong: loai li tarn chan khong, loai dipn tCr va loai 
bot tir. 

Li hop loai li tarn chan khong (hinh 
3.11) gom co hai bo li hop ma sat mot 
dia: bo li hop ma sat thudng md, chi 
dong lai khi xe chuyen dpng, nhd luc li 
tarn cua cac qua vang dang con lan 3, di 
chuyen xa true quay, diy dia ep 2 lam 
cho dia ma sat 1 dupe ep chat vao mat 
banh da 9. Bo ii hop ma sat thudng dong 
vdi dTa hay gia 4 quay cung vdi dia ma 
sat 1, dia ma sat 5, va dia ep 7. Bd li hop 
nay, chi md ra khi sang s 6 va dupe di£u 
khien nhd dp chan khong cudng buc, 
sau khi sang s 6 xong li hop dupe dong 
lai mot each tu dpng. 

Li hop loai dien td cung co cau tao 
tuong tu li hop ma sat thong thudng, chi 
khac la trong li hop nay ngudi ta dung luc 
dien tir de day dia ep thay cho luc lo xo. 

Li hop dien tir (hinh 3.12) gom co: dia ep 
4 dupe noi cd dinh vdi loi sdt tir 6, dia sdt 
dan tir 5 co dinh vdi nap 2 cua li hop. Khi 
ddng li hop, ta cung cap ddng dien qua 
choi than 9, cho loi tir 6. Loi nay bi hut ve 
phia dia 5 tao luc day de dla v ep 4 ep chat 
dia ma sat 1 vao banh da 10. Muon tach li hop, cat ddng dien va dudi tac dung cua lb xo 
mang 3, 15i tir 6 cung vdi dia ep 4 lai dich chuyen ve phia vi tri ban dau. Khdp noi cung 
7 va 8, do ngudi lai dieu khien true tiep, khi dung dpng co de ham hay phanh xe hoac 
khdi dpng dpng co bang each dung xe khac keo hay d^y. Trong trudng hop nay, true 
dpng co va true hop so dupe cd dinh vdi nhau. 



Hinh 3.11: Li hop loai li tam chan khong 
1. Dia ma sat; 2. DTa ep; 3. Con lan (qua 
vang); 4. DTa hay gia; 5 . DTa ma sat; 
6. Lo xo; 7. DTa ep; 8. True so cap hop 
so; 9. Banh da; 10. True khuyu dong co. 
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Hinh 3.12: Li hop loqi dien tit 

I. DTa ma sat; 2. Nap; 

3. Lo xo ep loqi mang; 

4. DTa ep; 5. DTa tittmli; 

6. Loi tit; 7 , 8. Khdp noi cung; 
9. Choi than; 10. Bank da. 


Li hop loai bot tir khong dung luc ma sat 
qua cac dla ma sat, de truydn momen nhu 
cac li hap thong thudng khac ma dung luc 2— 

dien tir de truyen momen giua hai true vdi 4 

nhau. Li hap loai bot tir (hinh 3.13) gom co: Bot to 

cuon day dien tir hinh vanh khuyen 1 nam ~ ^ 

trong dia sat tir 2 co dinh vdi true khuyu 6 X-^--^ . 

ciia dong co, dla bi dong 3 cua U hop lap 

cung tren true sa ca'p 5 cua hop so. DTa sat tir 6 

2 va dla bi ddng 3 duoc lam bang vat lieu co 

do dan tir tot. Bot tir hay bot sat tir duac do Hinh 3.13. Li hop loai bot n't 

day trong khong gian giua' cac dla 2 va 3. L Cu ? n di f n; 2 ' DTa sdt **'• 3 ‘ DTa 
...... ... . .. . * bi dong; 4. Vo li hop; 5. True so cap 

Khi dong h hap hay muon not hoac truyen „ ,,, , ™ ' 

cua hop so; o. i rue khuyu dong co. 

chuyen dong tir true 6 sang true 5, ta cung 

cap dong dien cho cuon day 1, tao ra cac dudng tir khep kin (dudng net dirt), dong thdi 
lam bot tir "ket cumg" vdi nhau thanh mach tir. So' luang va cudng do cac mach tir phu 
thuoc cudng do dong dien di trong cuon day 1, ma so luang va cudng do mach tir lai anh 
hudng den kha nang truyen momen cua li hap. Do do, khi tang d^n cudng do dong dien 
trong cuon day 1 co the giup dong li hap mot each em diu. 

C - Ca cau dieu khien li hap 

Co cau dieu khiein hay dan dong cat (nha) khdp li hop co ba loai chinh; didu khien 
bang ca khi, didu khien bang thuy luc (hoac hai) va didu khien bang dien tir. 
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1. Ca cau dieu khien li hap bang ca khi 

Ca cau di6u khien li hop bang ca khi (hinh 3.14) g6m co: ban dap 1,16 xo keo 2 va 7, 
khap noi 3, vong bi nha hay cat li hop 4, true 6 va chac 8. 



Hinh 3.14: Co edit dieu khien li hop hang co khi 

1. Ban dap; 2, 7. Ldxo keo; 3. Khop noi; 4. Vong bi nha li hop; 5. Thanh keo; 6. True; 8. Chac. 

Khi cat hay nha li hop, an chan len ban dap 1, true ban dap xoay, lam chuyen dong 
thanh keo va tay don 5, qua chac 8 va khap noi 3, vong bi 4 chuyen dong sang trai de 
len ba don bay, keo dia ep sang phai va dia bi dong tach khoi banh da. 

Khi buong chan khoi ban dap hay khong an ban dap nua, dudi tac dung cua 16 xo 2 
va 7, li hap lai dong. 

2. Ca cau dilu khien li hap bang thuy luc 

Ca cau dieu khien li hap bang thuy luc (hinh 3.15) g6m co: binh dlu 1, xilanh chlnh 
2 vai pittong 3, thanh noi 4 lien he vdi ban dap 8, pittdng 9 vdi xilanh lam viec 10, goi 
da chac dang hinh cau 5, chats 6, 6'ng din dau 11,16 xo 7 va 12. 

Khi cat hay nha li hap, a'n chan len ban dap 8, qua thanh noi 4, pittong 3 chuyen dong 
sang trai, dly dau hay chat long tir xilanh 2, theo ong din 11 den xilanh lam viec 10, lam 
djeh chuyen pittong hay thanh din dong sang phai, qua chac 6, lam cho li hep dupe ma. 

Khi khong tac dong luc vao ban dap 8, nh616 xo 7 va 12, ban dap va chac lai tra ve vi 
ti t ban dau hay li hpp lai dong. 
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Hinh 3.15: Co cau dieu khien li hap bang thuy htc 
1. Binh (bdu) dau); 2. Xilanh chinfi; 3. Pittong; 4. Thanh noi; 5. Goi do chqc dang hinh can; 

6. Chqc; 7 . Lo xo; 8. Ban dap; 9. Pittong; 10. Xilanh lam viec; 11. Ong dan dau; 12. Ldxo. 

3. Cor cau dieu khien li hop bang chan khong 

Co cau di£u khien li hop bang chan kh6ng hay do chan khong (hinh 3.16) gom co: 
bau tro luc 3 trong dat mang 5 noi voi thanh dan 5 va tay don 4, van dien tir 13, van 
thong gio (khi) 2 noi voi mang 1, van mot chieu 14, bo chuyen mach dien 10, can doi 
toe do 9, binh chan khong 7 va cac duerng dan khi a, b, c, d. 



Hinh 3.16: Co cau dieu 
khien li hop bang chan khong 

I, 6. Mang; 2. Van thong 
gio (khi); 3. Ban tro luc; 
4. Tay don; 5. Thanh dan; 

7. Binh chan khong; 

8. Acquy; 9. Can doi toe do; 
10. Bo chuyen mach dien; 

II. Ong nap; 12. Budm ga 
(van tiet lieu); 13. Van dien 
tit; 14. Van mot chieu. 
a, b, c, d) Cac dudng ddn khi. 
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Khi cat hay nha li hap (vi du li hap thuc hai hinh 3.11) de sang so, ta day can 9 
dong mach dien 10, van dien t£r 13 md, dudng c duac noi thong vdi d, mang 6 bi hut 
sang trai, qua thanh 5 va tay don 4, lam li hap md hay nha. Sang so hay gai so xong, 
blnh chan khdng 7 va b<!u trc lire 3 lai tach nhau hay khdng duefe noi thong vdi nhau, 
do van dien tir 13 dong vi ngat dien. Khi ngudi lai dap chan ga, budm ga md to dan, 
do chan khdng trirdc budm ga 12 hay trong dng a tang, mang 1 bi hut, day van 2 md, 
ong d noi thong vdi khi trdi, lam giam do chan khong trong btiu trq lire 3 de dong li 
hap. Toe do dong li hap phu thuoc vao chan khdng trirdc budm ga hay trong dng a, 
tuc la phu thuoc true tiep vao do md cua budm ga. Budm ga cang md to, toe do dong 
li hap cang nhanh. 

Van mot chieu 14, co tac dung noi thong thudng dng nap, qua dng b vdi binh chan 
khdng 7, khi do chan khdng sau budm ga Idn hon do chan khdng trong binh 7. 

4. Co cau dieu khien li hop bang dien tur 

Ca cau dieu khien li hap bang dien tu (hinh 3.17) gom co: cac cam bien thu nhan 
thong tin (ve mure dd dong md ciia budm ga bo che hoa khi hoac tren dudng dng nap, 
che do lam viec cua dong ca, su lam viec cua li hqp va cua hop so...), bo didu khidn 
trung tarn (ECU) va co ca'u chap hanh. 




Hinh 3.17: Ca cau dieu khien li hap bang dien ti((dang so do khoi) 

I. Dong ca; 2. Li hap; 3. Hop so; 4, Can so; 5. Cam bien vi tri can so; 
6. Cam bien boat dong cua hop so; 7. Xilanh thuy life; 8. Bo nguo/i thuy life; 
9. Cam bien hanh trinh cua li hap hay dia ep; 10. Bo dieu khien trung turn (ECU); 

II. Ban dap ga; 12. Cam bien boat dong cua li hap; 13. Bifam ga; 14. Cam bien 
vi tri bifam ga. 
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Khi ngudi lai xe dich chuyen can so 4 de sang hay gai so, bo dieu khien trung t&m (ECU) 
10, (sau khi nhan duoc thong tin tir cam bien vi tri can so 5) se danh tin hieu hay didu hanh 
bo nguon thuy lire 8, qua xilanh thuy lire vdi ap suat thuy lac (hay chat long) nhat dinh, de 
cat hoac not khdp li hop, cho den khi ngudi lai khong tac dung vao can so nua. 

II. HOP SO 

A - Cong dung va phan loai 

1. Cong dung 

Hop so dung de thay doi toe do hay lire keo cua oto, khi xe chuyen dong tien hoac 
liii, va cat truyen dong tir dong co, qua li hop den banh xe chu dong, khi c^n dimg xe 
trong mot thcri gian nhat dinh. 

2. Phan loai 

Hop so thirbng dung tren ot6 hien nay co ba loai chinh: hop so co cap, hop so vo ca'p 
va hop so h6n hop. 

2.1. Hop so co cap 

Hop so co cap hay hop so phan chia thanh nhieu cap toe do khac nhau. O hop so nay, 
viec thay doi ti so truydn khdng thirc hien duoc lien tuc, ma each nhau timg ca'p, nhcr cac 
cap banh rang an khdp co ducmg kfnh khac nhau. 

2.2. Hop so vo cap 

Hop so v6 cap hay hop so khong phan chia thanh timg cap co tdc do khac nhau, hoac 
hop so lien tuc. C) hop so nay, cho phep thay d6i ti so truydn mot each lien tuc. Trong 
mot khoang xac dinh, lam cho 6to lam vige vdi nhfing chi tieu cao nhat trong moi dieu 
kien khac nhau. Viec thay ddi ti so truyen d hop so vo ca'p co the thuc hien tu dong, tuy 
theo luc can khi oto chuyen dong tren duemg hoac do ngudi lai dieu khien. 

2.3. Hop so hdn hop 

Hop so hdn hop la hop so ket hop hai dang truyln dong co cap va vd cap hoac truyen 
dong co khi va thuy luc... 

B - Cau tao va nguyen Jl lam viec 
B.l. Hop so co cap 

B.J .1. Hop so chinh 

Hop so chinh (HSC) dang co khi co th4 la hop sd' vdi tat ca cac true co djnh va hop so' 
co true di dong (hay hop so' hanh tinh). 
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1. Hop so chmh co true co dinh 

Hop so chmh co true co dinh co th£ la loai ba true (true chu dong, trung gian va true 
bi dong) hoac loai hai true (true chu dong, true bi dong). 

1.1. Loai ba true 

Hop so chmh, loai ba true co sd 
truyen thilng (hinh 3.18) g6m co: can 
so 1, dau dudi dat vao ranh d cac con 
trirat hay true gai so 2, cac ma (gap) 
gai so (3, 10, 11), mot dau co dinh hay 
b&t chat tren con truot 2 , dau dudi dat 
trong ranh vong d khoi banh rang di 
dong (C, E, L), nap hop so 4, than hay 
vo hop so 5, true so cap (true vao) 6, 
true trung gian 7, true thir cap (true ra) 

9, true so lui 8 va cac banh rang co 
dinh hoac di dong trgn true (A, B, C, 

D, E, H, I, K, L,M, A„C,). 

Khi oto lam viec, hop so nay thuc 
hien bon so tien va mot so lui. 

1.1.1. Bon so tien 

- So 1: Day c£n 1 ra ngoai (phfa 
trude mat) va sang trai, qua con truot 2 
va nla 11, lam di chuyen khdi banh 
rang E va I, de banh rang I an khdp vdi banh rang K. 

- So 2: Keo cln 1 tir vi trf d so 1 sang phai, lam di chuyen khoi banh rang E va I theo 
chidu nguoc lai, de banh rang E an khdp vdi banh rang H. 

- So 3: Day hay keo can 1 tir vi tri sd 2 v6 tri ban dau hay d so khdng (0) hoac so 
"mo" kf hieu "N", roi day sang trai, qua true 2 va nxa 3, lam di chuyen khoi banh rang C 
va Cl, de banh rang C an khdp vdi banh rang D. 

- Sd 4: can sd 1 dang d vi tri sd 3, ta keo sang phai de banh rang Cl an khdp vdi banh 
rang A1 (qua bo dong toe). $o 4 nay, con goi la sd truyen thang, nghla la true so cap 6 
va true thd cap 9 quay cung toe do. 

1.1.2. Mot solid 

Khi cho xe chay lui, ta day hoac keo can sd 1 vao phfa trong va sang phai, qua con 
truot 2 va ma 10, lam cho khdi banh rang L va 11 di chuyen sang trai, de banh rang 11 
an khdp vdi banh rang K, banh rang L an khdp vdi banh rang I. 



Hinh 3.18: Hop soba true co so truyen thang 
1. Can so: 2. Con truot; 3,11. NTa gai sd 
tien; 4. Nap hop sd; 5. Than (vo) hop sd; 
6. True so cap; 7. True trung gian; 8. True 
solid; 9. True thu cap; 10. NTa gai sd lui. 
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Hinh 3.19 la vi tri c£n so hay tay so, cac hop s6' co ba so tien, bon so tidn, nam sd tien 
va mdt so lui, dat trong cabin hay bu6ng lai cua oto. 



Hinh 3.19: Vi tri can so'hay tay so trong buong lai (N - so khong hay so "mo", R - so'lui) 


1.2. Loai hai true 

6 hop so hai true (true chu dong 
va true bi dong) thi tSLt ca cac so 
truyen chi qua mot cap banh rang 
(trir so lui). Trong m6t so trudng 
hop so truyen cao nhat co the truyen 
qua nhidu cap banh rang an khdp va 
thuong thay 6 xe old con co dong ccf 
dat trade, cau trade la chu dong. 

Hop so hai true (hinh 3.20) gdm 
co: can so 1, d£u dudi dat vao ranh 
d cac con trupt hay true gai so 2, 
cac nia gai so (3, 10, 11) mdt d£u 
co dinh hay bat chat tren con trapt 
2, dau dudi dat trong ranh vong d 
co cau gai sai (9), hoac bo ddng toe 
gai so (HI, H2), nap hop so 4, than 
hay vo hop so 5, true so cap 6, true 
thur cap 7, true so lui 8 va cac banh 
rang co dinh tren true (A, B, C, D, 
E, A 1 ) hoac cac banh rang lSng 
khong hay quay Iron tren true (A", 
B\ C\ D\ E). 

Khi oto lam viec, hop so hai true 
nay thuc hien dupe bon sd tidn va 
mot so lui. 



Hinh 3.20: Hop so hai true 
1. Can so; 2. Con trim; 3. NTa gai so lui; 4. Nap 
hop so; 5. Than (vo) hop so); 
6. True so cap; 7. True thit cap; 8. True phu hay 
true so lui; 9. Khdp rang gai so lui; 10, 11. NTa 
gai so tien. 
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J.2.1. Bon so tien 


- So 1: Day can so 1 ra ngoai (phfa trudc mat) va sang trai, qua con trufort 2 va nla 10, 
lam di chuyen b6 dong toe co khdp rang H 2 sang phai, true thir cap 7 dupe truyen 
momen tOr true so cap, qua cap banh rang an khop thircmg xuyen E va E'. 

- So 2: Keo can so 1 tu* vi trf a so 1 sang phai, qua con trupt 2 va nia 10, lam di 
chuyen bo dong toe H 2 sang trai, true thu cap duac truyen momen qua cap banh rang D 
va D'. 

- So 3: Day hay keo can 1 tir vi tri so 2 ve vi trf ban dau hay a so khong (0) hoac so 
"mo", ki hieu "N", roi day sang trai, qua true 2 va nia 11, lam di chuyen bo dong toe H[ 
sang phai, true thuf cap dupe truy<§n momen qua cap banh rang C va C. 

- So 4: can so 1 dang d v| trf so 3, ta keo sang phai (hay phfa sau), lam di chuyen bo 
dong toe H| sang trai, lam true thir cap dupe truyPn momen, qua cap banh rang B va B\ 
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Hinh 3.21: Mat cat cua hop so chinli lap tren oto TOYOTA LAND CRUISER (a) 

va oto SUBARU IMPERA (b) 




1.2.2. Mot so lid 

Khi cho xe chay lui, ta diy hoac keo ciin 1 vao phla trong va sang phai (hay phia sau 
ciia xe) qua con trugt 2, nia 3 lam cho khdp rang 9 di chuyen sang trai, true thur cap dirge 
truygn momen theo chieu ngugc lai, qua hai cap banh rang AA' va A’A". 

Hinh 3.21 la hop so chmh co true co dinh, Ioai 3 true va 2 true, vdri 5 so tien va 1 so 
lui lap dat tren oto TOYOTA LAND CRUISER va oto SUBARU IMPERA. 

2. Hop so chinh co true di dong 

Hop so chfnh co true di dong hay hop so hanh tinh (hinh 3.22) la mot dang ket cau 
thirdng dung 6 oto hien nay, gom co: true so cap 2, li hop ma sat 3 (<J> 3 ) va 5 (<{) 5 ), phanh 
dai 4 (T 4 ) va 6 (T 6 ), tang phanh hay gia do hanh tinh 7 (G 7 ), true trung gian 12 dat tren 6 
true 1 va 1', true thu cap 13 co gan banh rang co rang trong hay banh rang ngoai luan 9, 
ba cap banh rang hanh tinh 10 (H 10 ), 15 (H !5 ); banh rang hanh tinh 8 (H 8 ), lien khoi va 
co cung kfch thude voi banh rang hanh tinh 10, banh rang trung tam hay banh rang mat 
trbi 11 (M t ,) cd dinh tren true trung gian va luon an khdp v6i cac banh rang hanh tinh 
15, banh rang trung tam hay banh rang mat trdi 14 (M, 4 ) lu6n an khdp vdi banh rang 
hanh tinh 8 va co dinh vdi tang hay trong phanh cua phanh dai 4. 


23 4 56789 



Hinh 3.22: Hop so hanh tinh 

I, I' d true; 2. True ser cap; 3, 5. Li hop ma sat; 4, 6. Phanh dai; 7. Cud do hay tang phanh; 

8. 10, 15. Bank rang hanh tinh; 9. Banh rang co rang trong (banh rang ngoai luan); 

II, 14. Banh rang trung tarn (banh rang mat trbi); 12. True trung gian; 13. True tin's cap. 

Khi oto lam viec, hop so hanh tinh nay thuc hien durge ba so tien va mot sd lui. 

2.1. Ba so tien 

- So 1: Muon co so mot, ta phai dong li hop ma sat 3 va ham phanh 6, tang hay trdng 
phanh 7 durng yen (li hgp ma sat 5 va phanh 4 md): momen quay truy6n tur true khuyu 
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dong co, qua li hop ma sat hoac bidn tdc thuy luc, true so cap 2, li hop ma sat 3, true 
trung gian 12, banh rang mat treri 11, banh rang hanh tinh 15 va 10, tofi banh rang an 
khdp trong 9 (banh rang ngoai luan), lam cho true thur ca'p 13 quay. Luc nay, banh rang 
mat trbi 14 quay lai tu do, do tang phanh hay gia dd hanh tinh 7 c6 dinh. 

- So 2: Muon co so hai, li hop ma sat 3 van dong va ham phanh 4, nha phanh 6: 
momen quay truyen tir so ca'p 2, li hop ma sat 3, true trung gian 12, banh rang mat treri 
11, banh rang hanh tinh 15, 10 den banh rang ngoai luan 9, lam true thd cap 13 quay. 
Luc nay, banh rang hanh tinh 8 lan tren banh rang mat trdi 14, toe do quay cua true thur 
cap 13 tang len. 

- So 3: Muon co so 3 hay so truyen thing, li hop ma sat 3 van phai dong, dong 
thefi dong tiep li hop ma sat 5. Luc nay hai banh rang mat trdi 11 va 14 quay ciing toe 
do, truyen dong hanh tinh bi khoa lai hay khdng co chuy£n dong tuong doi giua banh 
rang hanh tinh 8 vdi banh rang mat treri 14. Kdt qua nay, lam cho true thir ca'p 13 
quay cung tdc do vdi true so ca'p 2 hoac true trung gian 12, tire la ti so truyen cua 
hop so hanh tinh bang 1. 

2.2. Mot solid 

Muon xe liii phai dong li hop ma sat 5 va ham phanh 6: Momen quay tir true so cap 2, 
qua li hop ma sat 5, banh rang mat trdi 14, banh rang hanh tinh 8 va 10, den banh rang 
ngoai luan 9, lam cho true thur ca'p 13 quay theo chieu nguqc lai. Luc nay, banh rang 
hanh tinh 15 va banh rang mat trdi 11 quay tu do. 

B.12. Hop so phu 

Hop so phu co tac dung lam tang ti so 
truyen cua he thong truyen luc tu dong co 
den banh xe chu dong, bao dam cho oto lam 
viec tot hon. 

Ho so phu thudng dat tach hop so chmh va 
ducrc noi vdi hop so chmh bang true cacdang. 

Hop so phu co nhi^u loai: loai hai cap 
giam (tang momen) hoac loai co mot cap 
giam (tang mdmen) va mot cap tang (giam 
momen) va loai co ba ca'p. £)ac biet, co hdp 
so phu con dat ca so lui, lam tang luc keo 
cua banh xe chu dong va co kha nang lui d 
tat ca cac tay so. 

Ti so truyen cua hop so phu thudng la 
1,4 4- 2,7 hoac 0,7 + 0,9. 



Hinh 3.23: Hop so phu 
1. True so cap; 2. True trung gian; 
3. True tint cap; 4. NTa; 5. Con trnot; 
6. Can so; 7. Nap; 8. Than. A, B... - Cac 
banh rang codinh va cli dong tren true. 
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Hop so phu (hinh 3.23) gom c6: true so cap hay true vao 1, true trung gian 2, true thu 
cap hay true ra 3, nla 4, con trupt (true gai so) 5, can so 6, nap 7, than 8 va cac banh rang 
cd dinh hoac di dong tren true A, B, C... 

Khi oto lam viec, hdp so phu nay thuc hien ba sd: mot so truyen giam, mot so truyen 
tang va mot so truyen thang. 

1. So truyen giam (i > 1), lam tang momen: day hay keo c£n 6 ra ngoai roi dly ve 
phia trai, qua con trupt 5 va nla 4, lam cho banh rang di ddng E an khdp vdi banh 
rang H. 

2. So truyen tang (i < 1), lam giam momen: tur vi tri ban dau (d tay so khong), keo can 
6 vao phia trong roi d^y ve phia trai, qua con trupt 5 va nla 4 (d dudi), lam cho banh 
rang C an khdp vdi banh rang D. 


3. So truyen thing (i = 1): t£r vi tri ban dau, keo cin 6 vao phia phai, qua con trupt 5 
va nla 4, lam cho banh rang di dpng C, 


an khdp vdi banh rang A l (an khdp 
trong). 

B.J .3. Hop so phan phoi 

Hop so phan phoi thudng dung d 
oto co hai hoac ba cau chu dong, de 
chi a hay phan phoi momen quay td 
hop so chmh den cac ciu chu dong. 
Ngoai ra, hop so phan phoi con lam 
vu cua hop so phu. 

Hop sd phan phoi cd rat nhieu loai 
khac nhau (loai khong co co ca'u vi sai, 
loai cd co ca'u vi sai, loai cd vi sai va 
khdp ma sat, loai cd bo truyln xich va 
vi sai gifla cac cau chu dong...), tuy 
theo cau tao cua oto. 



Hop sd phan phdi, loai khong cd vi 
sai (hinh 3.24) gom cd: true chu dong 
1 noi vdi true thd cap cua 4iop sd 
chmh, true trung gian 2, true bi dong 3 
noi vdi cau trude, true bi dong 4 noi 
vdi cau sau, nla 5 gan vdi con trupt 7, 
nia 6 gan vdi con trupt 8, cln gai cau 
trude 9, can gai cau sau 10, nap 11 va 


Hinh 3.24: Hop so phan phoi, loai thudng 
hay khong cd vi sai 

1. True chu dong; 2. True trung gian; 
3, 4. True bi dong; 5, 6. Nla; 7 , 8. Con 
trupt; 9. Can gai cau trude; JO. Can 
gai cau sau; 11. Hap; 12. Than (vo). 
A, B ... - Cac banh rang codinh va di dong 
hay iong khong tren true. 
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than (vo) 12. A, I la khdi banh rang di dong; C, D, B, E la cac banh rang c6 dinh tren 
true; khoi banh rang KvaH long khong hay quay trem tren true 3. 

Hop so ph&n phoi nay, lam viec nhu sau: 

1. Khi cau sau lam viec 

a) So truyen thing 

Keo c^n 10 ra ngoai, roi day ve ben trai, qua con trirot 8 va ma 6, lam cho banh rang 
A an khdrp vdi banh rang C (an khdp trong). 

h) So truyen gidm 

Tir vi tri d so truyen thang, ta keo c£n 10 sang phai, lam cho banh rang A an khdrp vdi 
banh rang B. 

2. Khi cau trirdc lam viec 

Khi cho cau trude lam vide cung vdi c£u sau, ta d£y c£n 9 sang trai, qua con trirot 7 
va nla 5, lam cho banh rang di dong I an khdrp vdi banh rang K. 

Hinh 3.25, hinh 3.26 la mat cat hop so pMn phoi cua Otd FA3-69 (Nga) 
va oto TOYOTA LAND CRUISER.4W (Nhat). 



Hinh 3.25: Mat cat hop sd'phan phoi cua oto rA3-69 (Nga) 

1. True ra can truoc; 2. Vanh rang: 3. Khdp rang trong; 4, 5, 7, 12. Banh rang co 
dinh 6. True chit dong; S. True trung gian; 9. True ra cau sau; 10. Banh rang di 
dong; 11. Cade chfia dau. 
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Hinh 3.26: Mat cat hop so phan phoi co vi sai cua xe TOYOTA LAND CRUISER 4WD (Nhat) 
l, 2, 3,7, 8. Cac bank rang co dinh vd long khong tren true: 

4. Khcfp rang; 5. Bp dong toe; 6. Co can vi sai. 

B.2. Hop so vd cap 

Hop so vo cap co nhieu loai nhu bien toe thuy lire hay bien momen (hinh 3.10), bien 
toe co khf (dang truyen dong dai) va h6n hop (bien toe thuy lire va co khf). 

B.2.1. Bien toe cot khi 

Bien toe co khf, loai truyen dong dai, dang don gian nhat (hinh 3.27) gom co: 
banh dai chu dong dirpe c£u tao tir hai nua (nua cd dinh 9 va nira di d6ng 27) dat tren 
true 6, day dai 10 co tiet dien hinh thang, lam bang vai cao su hoac kim loai, banh 
dai bi dong cung co ca'u tao nhu banh dai chu dong (nua c6 dinh 11 va nda di dong 
17) dat tren true 20, nhbr luc li tarn, qua cac vien bi 21 va 29, cac nira banh dai di 
dong co the tien gan hay tach ra xa nira banh dai co dinh, lam thay doi duong kfnh 
lam viec cua banh dai dan (chu dong) va bi dan (bi dong). Do do, ma ti so truyen cua 
bo truyen dai thay doi lien tuc, tuc la thuc hien bien doi vo ca'p trong he thong truydn 
luc cua oto. v 

Hop so vo cap, loai truyen dong dai co dudng kinh banh dai thay ddi, lam viec nhu sau: 

Khi xe tien: dong khdp rang 8, luc hay mdmen xoan truy6n tir dong co 1, qua li hop 
ma sat 2 (tir dong met nhb luc li tarn cua qua vang), banh rang con 7, lam true 6 quay, 
nho bo truyen dai,true 20 cung quay theo, qua cac cap banh rang truyen luc chinh (12, 
13), co cau vi sai 15, lam banh xe chu dong 14 va 16 quay. 
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Hinh 3.27: He thong truyen Itic dung bien toe ccf khi, loai truyen dong dai 
1. Dong co; 2. Li hap thating ma; 3. Banh rang con; 4, 7. Bank rang con long khong tren 
true; 5, 8. Khtip rang; 6. True cua banh dai chu dong; 9. Nua banh dai chu dong codinh; 

JO. Day dai; 11. Nua banh dai bi dong co dinlt; 12, 13. Cap banh rang truyen dong 
chink; 14, 16. Bank xe chu dong cua oto; 15. Co cau vi sai; 17. Nua banh dai bi dong co 
dinh; 18, 23, 28, 33. Ld xo; 19. Bac long khong tren true; 20. True cua banh dai bi dong; 

21, 29. Cac vien bi cau; 22, 30. Thanh noi; 24, 32. Pittong; 25, 31. Xilanh; 26, 34. Ong 
dan khi; 35. Ong nap (hut); 36. Btitim ga; 37. Ong khuech tan. 

Muon tang toe cho xe chuyen dong nhanh horn, tac d6ng vao ban dap ga, buofm ga 36 
ma to d&n, lire li t&m cua cac vien bi 29 va 21 tang, ket hop veri do chan a sau biram ga 
hay trong ong 34 va 26 giam, qua 16 xo 33, pittong 30, thanh no'i 30, lam nua banh dai 
27 chuyen dong sang trai, ep 16 xo 28 va duemg kinh lam viec cua banh dai din dong, 
tang dan len, dong th6i cung qua 16 xo 23, pitt6ng 24, thanh n6i 22, lam nua banh dai 17 
chuyen dong sang phai, ep 16 xo 18 va dudng kmh lam viec cua banh dai bi din giam 
dan di. Ket qua tren lam cho toe do quay cua true 20 tang dan len, tuc la xe chuyen d6ng 
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nhanh hon. Trucfng hop muon giam toe d6 cua xe, thi phai giam ga va qua trinh tr£n xay 
ra theo chi6u ngirpe lai. 

Khi xe lui: ta giam ga, li hop ma sat 2 mo, dong co chay khong tai, mo khdp rang 8 
va dong khcifp rang 5, roi lai tang ga cho xe chuy^n banh, lire hay mdmen xo^n truyen tir 
dong co 1, qua li hop ma sat 2 da ttf dong dong, banh rang con 3 va 4, lam cho true 6 
quay theo chieu ngiroc lai, tdc la xe da chay lui. 

Hinh 3.28 va hinh 3.29 la h6 thong truyen lire cua cac 6to dung bien toe co khi loai 
truyen dong dai. 



Hinh 3.28: Bien toe co khi, loai truyen dong dai tren dto DAF 



Hinh 3.29: Bien toe co khi, 
loai truyen dong dai tren dto 
LAN ClAV10 

1. Li hop dien tit; 2. Bo truyen 
so lui; 3. Banh dai chu dong; 
4. Day dai kim loai; 5. Banh dai 
bi dong; 6. Bo truyen luc edit sau. 
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B.2.2. Hop so hdn hop 

Hop s6 hbn hop la hop sb vha c6 truyen d6ng vo cap vura co truyen dong co cap. Hop 
so h6n hop thubng dung hien nay (hinh 3.30), g6m co hai phln: bien tdc thuy luc hay 
bien momen (hop so vo cap) va co du hanh tinh (hop so co ca'p). 

Bien toe thuy luc hay bien momen 19 (BMM) gom co: banh bom B lap tren true dan 
hay true khuyu 1 cua dong co, banh tuabin T lap tren true bi dan hay true so cap 2 cua 
co cau hanh tinh; banh din hubng D noi v6i vo 16 qua khbp mot chieu 17. Ngoai ra, ket 
qua giua banh bom va tuabin con co mdi li£n k£t qua khoa li hop 18. 

Co du hanh tinh hay hop s6 hanh tinh co du tao nhu hop so hanh tinh da nghien ctfu 
b phan tren (hinh 3.22), nghla la no (hinh 3.30) cung gom co mot so bo phan nay chi ti£t 
sau: true so cap hay true din cua bi6n toe thuy luc 2, li hop, ma sat 3 va 5, phanh dai 4 
va 6, tang phanh hay gia do 7, true trung gian 12, true thd clp 13, cac banh rang trung 
tarn (11, 14), banh rang hanh tinh (8, 10, 15) va banh rang ngoai luan (9). 



Hinh 3.30: Hop so hdn hop 

l. True khuyu dong; 2. True so cap; 3. 5. Li hop ma sat; 4, 6. Phanh dai; 7 . Tang hay trong 
phanh; 8, 10,15. Banh rang hanh tinh (10,15, co ba cap banh rang an khdp nhau); 9. Banh 
rang ngoai ludn (banh rang co rang trong); 11, 14. Banh rang trung tdm (banh rang mat 
trdi); 12. True trung gian; 13. True thu cap; 16. Vo bien toe thuy luc; 17. Khop mot chieu; 
18. Khoa li hop (noi va ngat banh botn va banh tuabin); 19. Bien momen. 

Khi h6p so h6n hop lam viec, ngoai su bien doi v6 dp cua bien mOmen (BMM), con 
co sir bien doi co cap cua co du hanh tinh vdfi ba so tien va mot s6 lui nhu sau: 

1. Ba so tien *■ 

a) So 1 

Muon co sd m6t, de xe bit dlu lan banh, ta phai dong li hop ma sat 3 va ham phanh 6 
(nhcr nut bam tu dong), tang hay trong phanh 7 dung yen, li hop ma sat 5 va phanh 4 mb: 
momen xoln truyln tu true khuyu dong co 1, qua bien momen 19, true so dp hay true 
cua tuabin 2, li hop ma sat 3, true trung gian 12, banh rang trung t&m (mat trbi) 11, banh 
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rang hanh tinh 15 va 10, tori banh rang an khdp trong hay banh rang ngoai lu&n 9, lam 
true thur cap 13 quay. Luc nay, banh rang mat trbfi 14 quay khong (tu do) do tang hay gia 
dor 7 dung y^n. 

b) So 2 

Muon co so hai, de xe chay nhanh hom, li hop ma sat 3 van lam viec va ham phanh 4, 
dong thcri nha phanh 6 (li hop ma sat 5 van mo): momen xo&n truyen t£r true khuyu dong 
co 1, qua bien mdmen 19, true so cap 2, li hop ma sat 3, true trung gian 12, banh rang mat 
troi 11, cap banh rang hanh tinh 15 va 10 den banh rang ngoai luan 9, lam true thur cap 13 
quay. Luc nay, banh rang hanh tinh 8 (cung dudng kmh va liPn khoi vdi banh rang hanh 
tinh 10) lan tren banh rang mat troi 14, lam toe do quay cua true thur cap 13 tang len. 

c) So 3 

Muon co so ba hay s6' truyen thang, de xe chay nhanh hon ntfa, li hop ma sat 3 van 
dong, d6ng thoi dong tiep li hop ma sat 5. Luc nay, hai banh rang mat treri 11 va 14 quay 
cung toe do, truyen dong hanh tinh bi khoa lai hay khong co chuyen dong tuong doi giua 
banh rang hanh tinh 8 voi banh rang mat troi 14. Ket qua nay, lam cho true thir cap 13 
quay cung toe dp voi true trung gian 12, turc la ti so truyen cua co c&'u hanh tinh bang 1. 

2. Mot so liii 


Muon cho xe chay lui, phai dong li hop ma sat 5 va nha phanh 6: momen xoln tir true 
khuyu dong co 1, truyen qua bien momen 19, true so cap 2, li hop ma sat 5, banh rang 
mat treri 14, banh rang hanh tinh 8, banh rang hanh tinh 10 va banh rang ngoai luan 9, 
lam cho true thu c£p 13 quay theo chi^u ngupc lai. Luc nay, banh rang hanh tinh 15 va 
banh rang mat treri 11 quay tu do hay khdng lam viec. 



Hinh 3.31 la mot trong cac he thong truyPn lire cua oto dung hpp s6 h6n hop, loai 
thuy-co va di6u khien tu dpng. 


Hop so h6n hop, loai thuy-co (hinh 3.31a) cung co hai pMn la bien momen va co cau 
hanh tinh. Co c^'u hanh tinh thuoc bp truyen cd hai day hanh tinh trude va sau. True chu 
dpng 1 nlm trong ciing, thong qua gia do 10 noi vdi banh rang ngoai luan 14 (N[) bang 
li hpp 7 (p 7 ) va banh rang mat treri 12 (M,) bang li hpp (p 9 ). True bi dpng 2 long trong 
banh rang mat troi 12 (Mj), 14 (M 2 ) va noi vdi gia do hanh tinh 13 (Gl), banh rang 
ngoai luan 3 (N 2 ). Banh rang mat trdi 12 (M]), 14 (M 2 ) lien khoi, cd cung kfch thude va 
co the bi khoa (ham) dumg yen vdi vo bang phanh dai 8 (T 8 ). Gia hanh tinh 6 (G 2 ) cd the 
bi khoa dirng yen bang li hpp 5 (p 5 ) va khdp mot chieu 4 (KM 4 ). Khdp mot chieu 4 va li 
hpp 5 bo tri noi song song giua gia do hanh tinh 6 (G 2 ) va vo, vi vpy khdp mpt chieu 4 
bao dam cho li hop 5 khong bi qua tai trong trudng hpp gia dd hanh tinh 6 (G 2 ) cd xu 
hudng doi chieu quay. 
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Hinh 3.31: Cau tqo vd nguyen li lam viec cua hop so hon hop thuy-co, 
dieu khien tudong tren St 6 VOLKSWAGEN va AUDI 
1. True chu dong; 2. True bi dong; 3. Bdnh rang ngoai luan (N 2 ); 4. Khop mot chieu 
KM4; 5. Li hop khod v&i vd; 6. Gid do hanh tinh (G 2 ); 7. Li hop khod; 
8. Phanh dai khod voi vo; 9. Li hop khod; 10. Gid ddhai li hop khod; 11. Bdnh rang hanh 
tinh (Hi); 12,16. Bdnh rang mat treti M lt M 2 co cung dudng hinh va lien khoi; 13. Gid do 
hanh tinh (G } ); 14. Bdnh rang ngoai luan (TV } ); 15. Bdnh rang hanh tinh. 























Khi hop s6' hon hop chua lam viec, dong co da n6 may, thi true chu dong 1 noi vdi 
banh tuabin cua bien momen lam quay gia do 10 cua hai li hop khoa, li hop 7 va 9 mo; 
momen khong truyen vao co cau hanh tinh, true bi dong 2 dirng yen, oto khong chuyen 
banh. Gin chon so d vi tri ”N) hoac "P" (so d6). 

Khi hop so h6n hop lam vice, ngoai su bien doi v6 ca'p cua bien momen (BMM), con co 
su bien doi co efip cua co cau hanh tinh voi ba sd tien va m6t so lui (hlnh 3.31b) nhu sau: 

- Ba so tien: 


* S6 1: Li hop 7 va 9 dong. M6men truyen tii dong co, qua bien momen tdi true chu 
dong 1, gia do 10, banh rang mat trdi 12 (Mj), 16 (M 2 ) qua banh rang hanh tinh 15 (H 2 ), 
va banh rang ngoai luan 3 (N 2 ), lam cho true bi dong 2 quay. Luc nay, edn chon so co 
the nam 6 vi tri "D" va "2 n ,con khofp m6t chieu 4 (KM 4 ) md (khi can chon so d vi tri "1” 
hoac so lui "R" khofp mOt chieu 4 dong). 


* S6 2: Li hop 7 va phanh 8 dong. Momen truydn tir dong co, qua bien momen tdi 
true chu dong 1, gia do 10, banh rang ngoai lu&n 14 (N t ), t6i gia dd 13, lam true bi dong 
2 quay. Vi tri cua c£n chon so d "D" vh "2". 

* So 3: Li hop 7 va 9 dong. Momen truyen tur dong co, qua bien mOmen tdi true chu 
dong 1, gia do 10, li hop 9 va 7. Do li hop 9 va 7 dong tao lien k£t cung gifla hai pMn tuf 
cua co ca'u hanh tinh day thii hai va chung lam viec nhu mot khoi banh rang mat troi 12 
(M,) va banh rang ngoai luan 14 (Nj) quay cung t6c d6, tdc la true bi dong 2 quay cung 
t6c do nhu true chu dong 1. Luc nay, day hanh tinh thu* nhat khong truyen momen. Gin 
chon sod vi tri "D". 


- Mot s6' lui: 

Li hop 9 va 5 dong. M6men truyen tfir true chu d6ng 1, gia do 10, qua li hop 9 tdi 
banh rang mat trdi 12 (Mj) va 14 (M 2 ). Do gia do 6 (G 2 ) dumg yen, nen banh rang 
ngoai luan 3 (Nj) doi chilu quay, lam cho true bi dong 2 quay nguoc chieu vdi thuc 
chu d6ng 1, tao n6n chuyen dong lui cua xe. Khdp mot chieu 4 (KM 4 ) bao dam cho 
gia do 6 khong bi quay nguoc chieu, do li hop 5 co the bi truot. Luc nay, c£n chon so 
d vi tri "R". 


C - Ca cau dieu khien hop so 

Co ca'u dieu khien hop so co ba loai chinh: dieu khien bang co khi, dieu khien bang 
thuy luc va dieu khi^n bang diftn tur. 


1. Co cau dieu khien hop so, loai co khi 

a) Cau tao va nguyen U lam viec 

Co ca'u dieu khi<§n h6p so, loai co khi (hlnh 3.32) g6m co: can sd hay tay so 1, quay 
trong khdp c£u 11, dau dudi dat vao khdp hay ranh 10 co dinh vdi con tnrpt 6 hoac 7. 
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Doc theo nip 2 cua h6p s<5 c6 khoan 16 lip cac con trugt (true, 6'ng). Tran con trugt co 
ranh hay 16 khuyet hoac 16 ban clu, tuong direfng v6i so lugng clp so truy6n va them ch6 
lom cho vi tri so khong (0). Nia (glp, chac) 3 va 9, lip co dinh tren cac con trugt va lien 
ket voi kho'i banh rang di dong hoac b6 dong toe de gai so truyln. 



Hinh 3.32: Co cau diiu khien hop so, loai cokhi 
1. Can so; 2. Nap hop so; 3, 9. NTa (gap); 4. Ld xo; 5. Vien bi cau; 

6, 7. Con trixot; 8. Chot ham; 10. Khop hay ranh; 11. Khop cau. 

Khi gai so hay sang so, ta dly hay keo dau tr£n cua cln s6', vao m6t vi tri nhat dinh 
(hinh 3.19), dau du6i cln so, qua khdfp hay ranh 10, din dong con trirat 6 hoac 7 co gin 
ma 3 va 9 lam di chuyen khoi banh rang di dong hoac bd dong toe de truyen chuyen 
dong tCr true chu d6ng sang true bi dong, nhd cac cap banh rang an khop. Cac con trugt 
dugc gift 6 vi tri gai so hay vi tri tur diem (vi tri so 0) nh6 khoa dinh vi. 

b) Cac chi tiet hay bo phan chinh 

- Khoa dinh vi (bi clu 5 va 16 xo 4), co tac dung xac dinh vi tri cua con trugt. No nlm 
trong 16 khoan tren nap h6p so. O moi vi tri gai so hay sang so, 16 xo 4 In vien bi 5 lot 
vao 16 khuyet va ham con trugt tai vi tri nhlt dinh do. Di di chuyen con trugt phai tac 
dung mot luc can thiet da day vien bi ra khoi ch6 lom hay 16 khuyat cua con trugt. 

- Chot ham 8, co tac dung ngan khong cho gai hai so truyen mot luc, tranh gly hu 
hong, lam gly (be) rang hay v6 hop s6. Chot ham nay, dugc lip vao ranh giua hai con 
trugt. Tren con trugt co 16 lom ddi dien vdi ranh din hudng cua ch6't 8, khi chung b vi tri 
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tuang ung vai vi tri so khong (0). Chieu dai chot ham bang khoang each giira hai con 
truat c6ng vai mot ch6 lom tren con truat. M6i con truat, sau khi gai so (vao so) phai tra 
vi vi tri so khong, d6 cho con truat khac co the di chuyen duac, luc nay chot ham se lot 
vao 16 lom cua con truat dang nam a vi tri s6' kh6ng. 

- Ca cau bao hiem cai so lui, co tac dung giup ngu6i lai co the nhan biet duac vi tri se 
gai so lui, tranh hien tuang gai nhlm so khi xe 6t6 dang chuyen d6ng ti6n co c^u bao 
hiem gai s6' lui nay, thudng sir dung 16 xo chiu keo hay chiu nen tao nen cam giac kho 
gai so han cac so khac. 

- Ca ca'u d6ng toe hay bo dong toe, co tac dung bao dam t6c do cua true dan va bi 
dan co cung toe do mai duac gai s6, lam cho viec gai so' duac em diu, tranh va cham, 
gay hu hong banh rang... 

Ca c£u dong toe dang dan gian (hinh 3.33) gom co: ph^n chu d6ng voi banh rang B 
va B' lap long khong tren true thu ca'p 2, co vanh rang trong D, D' d6’ cai s6' va mat c6n 
(non cut) C, C' de tao su dong toe. Ph^n bi d6ng ved ring truat hay ong rang 3, co vanh 
rang ngoai D l5 DJ d£ cai s6' va mat con Cj, CJ de tao su dong toe. ong rang 3 lien k6't 

vai true thur ca'p 2 cua hop s6' bang then hoa. 



Hinh 3.33: Ca cau dong toe dan gian 

1. Trife sa cap hay chu ddftg; 2. True thti cap hay bi dong ; 3. Ong rang;4. Ranh lap 
riia; 5. Ld xo; A, B, C, D, A', B', C\ O' - cac banh rang an khdp ngoai va an khdp 
trong; C,Cj,C', C) cac mat con dang truyen dong ma sat true tiep. 

Ca cau hay bo dong toe nay lam viec nhu sau: khi muon truyen chuyen dong tir true 
chu d6ng 1 sang true bi d6ng 2, qua cap banh rang A va B, ta tac dung vao can so, qua 
con truat va nla, day ong 3 sang trai, mat con C, tiep xuc vai mat con C, 16 xo 5 bi nen. 


187 




Mat con Cj nhan chuyen dong t£r mat c6n C vdi toe dd tang d<in (do bi trirot) va bang tdc 
do cua banh rang B hoac D, rdi d^y tiep dng 3 cho banh rang Dj an khdp trong vdi banh 
rang D, lam cho true 2 quay. Muon truydn chuyen ddng tijf true 1 sang true 2 qua cap 
banh rang A', B', ta day dng 3 theo chieu nguoc lai hay sang phai d^ cho banh rang DJ 

an khdp vdi banh rang D' nhd stf truyln dong ma sat gitfa mat c6n Cj va C. 

Thong thudng b6 dong toe ducfc trang bi cho cap so truyen 2, 3, 4 va 5. 

Hlnh 3.34 la bo dong toe thuefng dung cf oto con hay xe du lich. 



Hinh 3.34: Bo dong toe thuefng dung 6 oto con 

1. Banh rang cua true set cap; 2. Vanh rang phu c6 dinh voi banh rang 1; 3. Con 
truot; 4. NTa (gap); 5. Kl\pa dinh vi (bi cdu v<a Id xo); 6. Vanh rang phu co dinh vcri 
bank rang 7 cua so truyen II; 7. Banh rang; 8. True thut cap; 9, 12. Mat con (non 
cut) voi vanh rang ngodi lam bang dong thank; 10. Ong rang; 11. Ong truot hay 
moayO dong toe. 

Can sd hoac tay so co the bo tri tren cdt (tru) lai, dudi vanh lai (hinh 3.35a) hoac tren 
san xe, canh ngudi lai (hinh 3.35b). Khi bo tri c£n so d xa hop sd, thudng phai co them 
co cau truyen dan trung gian (thanh ndi hoac day cap...). 
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a) b) 

Hinh 3.35: Vi tri Idp dat can so tren oto 
1. Can so bo'tri tren cot Idi; 2. Vanh lai; 3. Cot lai; 

4. Can chon hang so (cong sudthoqc kinh te); 

5. Can so bo tri tren san xe; 

6. Vi tri can so cua hop so co bon sd'tien va mot so lui. 

2. Co cau dieu khien hop so, loai thuy luc 

2.1. Cau tao va nguyen U lam viec 

Co cau di£u khien h6p so, loai thuy luc thudng dung 6 hop so v6 cap hoac h6n 
hop (vo cap va co cap, loai hop so hanh tinh). Co ca'u dieu khien hop so, loai thuy luc 
lam viec theo nguyen If: nhan cac tin hieu tir cac trang thai lam viec cua oto d£ dieu 
khien cac van thuy luc (dang con truot) dong mo duong d£u co ap sua't tdi cac co ca'u 
hay b6 phan chap hanh (li hop khoa, phanh dai...) theo cac quy luat hay chuong trinh da 
dinh trudc. 

Co ca'u hay he thdng dieu khien hop so, loai thuy luc (hinh 3.36) gom co: nguon cung 
ca'p nang luong, b6 chuyen doi va truyen tin hieu chuyen s6\ b6 van thuy luc chuyen so, 
bo tfch nang giam chan, cac ducmg d£u va co ca'u chap hanh... 

Khi ngucti lai dich chuyen c^n sb' de sang so hay di£u khien cac van thuy lure dong md 
cac dudng d^u co ap suat, tur nguon cung cap nang luong (bom, van dieu ap) tori bo phan 
chap hanh (li hop khoa, phanh dai...), lam thay doi tdc do hay luc keo cua oto khi xe 
chuyen dong tien hoac lui, va cat truyen dong tur dong co ddn banh xe chu ddng, khi c£n 
dimg xe trong mot thoi gian nhat dinh. 
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>: Ccf cau dieu khien hop so', loai thuy life 



Hinh 3.37: Scf do hod dang khoi cila cct cau dieu khien hop so, loai thuy life 
2.2. Cdc ho phan chinh 
2.2.1. Nguon cung cap nang htang 

Nguon cung cap nang lirong hay <Mu co tac dung cung cap d£u cho bien momen 
(BMM), ccf cap chap hanh (li hop khoa, phanh dai...) va boi trem hop so. 
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Nguon cung cap nang lugng hay d£u co hai bo phan chmh la bofm d£u va b6 dieu 
ap dau. 

2.2.1.1. Bam d£u 

Bam dau thuong dugc lap dat tren vach ngan giura BMM va ca ca'u hanh tinh (hop so 
hanh tinh), dugc dan d6ng nh6 true cua banh bam (B). 

Bam d£u co hai loai chmh la bam banh rang an khdp trong I6ch tarn va bam roto 
phien gat. 

- Bom dziu loai banh rang (hinh 3.38) gom co: banh rang co vanh rang ngoai 5 gSn 
tren true chu dong 3, banh rang co vanh rang trong 2 dat lech tarn vai true chu d6ng 3 
hay banh rang 5, vo bam 1 va dia phan chia dau 4. 

Khi bam lam viec, do su khong ddng tarn true quay, n6n cac banh rang vita an khofp 
vira tao ra cac khoang dau. Khi true chu dong quay, khoang dau tao nen giua cac be mat 
rang tang dan the tich, tuang ung vdi qua trinh hut, tiep theo khoang dau bi thu hep the" 
tich va tang ap sua't. Qua trinh bam xiy ra lien tuc va ddu co ap sua't dugc cung cSip cho 
he thong thuy luc. 
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Hinh 3.38: Bom dau loai banh rang an khap cua 6td TOYOTA (Nhat) 

1. Vo berm; 2. Banh rang co rang trong; 3. True chu dong; 

4. DTa phan chia dau; 5. Banh rang co rang ngoai. 

- Bom dau, loai phien gat (hinh 3.39) gom co: roto 2 co dinh tren true chu dong 10, 
than hay vo bam co dang hinh 6van 7, trong ranh huctng kinh 13 cua r6to co lap cac 
phien hay canh gat 12,16 xo 6, dem 16 xo 5, dTa phan phoi hay chia d£u 9, chot dinh vi 
11 va cac dem hay phdrt d£u 1, 3,4, 8. 

Khi bam lam viec, roto qua/, cac phien gat vang ra ngoai, do luc li tarn ti chat vao be 
mat cua vo bam. Giua phien gat, vo bam va r6to hinh thanh cac khoang ddu. Trong qua 
trinh lam vi6c, roto quay, cac khoang dau thay doi the tfch, tao nen su hut va nen d^u, 
lam cho dau co ap suat cao. 

Ap suat dau cua cac loai bam noi chung, co the dat dugc trong khoang 2,0 - 2,5MPa. 
Thong thubng, ap su^t cua dau sau khi qua bo dieu ap khoang 1,6- 2,0MPa. 
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Hinh 3.39: Bom ddu loai phien (ednh) gat cua dto NISSAN (Nhdt) 

1,3,4,8. Dem hay phot ddu; 2. Roto; 5. Dem Id xo; 6. Lb xo; 7. Vo bom; 9. DTaphan phoi ddu; 

10. True chu dong 11, Cho't dinh vi; 12. Phien hay ednh gat; 13. Cac rank lap ednh gat. 

2.2A.2. Bo dieu ap 

Bo dieu ap hay van dieu ti6t ap suit dlu (hinh 3.40), duoc dat sau bom dau tren mach 
phan nhanh cua dudng d£u chmh g6m co: con truot hay van truot, m6t dau tua vao 15 xo, 
dau kia chiu ap lure cua d£u tren mach chmh, sir can bang cua lire do ap suat d<iu va 16 xo 
se anh hudng d£n sir di chuyen cua con truot. Khi ap suat dau tang cao qua, se day con 
truot theo hudng ep 16 xo lai, con khi ap suat diu nho, luc 16 xo d^y con truot nguoc lai. 
Tren than hay vo con truot co duefng d£u cung ca'p cho BMM va dudng dau tra (hoi) vi 
trude bom. 



Hinh 3.40: Bo dieu dp cua dto FORD (MT) 

a) Khi dp suat ddu nho; b)Khi dp suat ddu du cung cap cho BMM; c) Khi dp suat ddu cao. 
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Khi bam bat diu lam viec, ap suat dau con nhd, con trugt nam d vi tri khong cap dau 
cho BMM (hinh 3.40a), chi khi ap suat d£u du ldn, den mot gia tri nao do, con truat se 
di chuyen md dudng dau cap cho BMM (hinh 3.40b). Khi ap luc dau qua cao, con truat 
di chuyen nhieu han, dong bat dudng dlu cap cho BMM, dong thdi md thong dudng dau 
tra (hoi) ve trirdc bam (hinh 3.40c). Do do, ap suat dau cua he thdng khong tang duac 
nua va qua trinh di6n bien xay ra lien tuc, nham duy tri ap suat dau d trong mot khoang 
gia tri xac dinh. 

2.2.2. Bo chuyen doi, truyen tin hieu va md dudng dau chuyen so 

Trong hop so, dac biet doi vdi h6p so tu dong, sir chuyen s6 truyen duac quyet dinh 
do trang thai lam viec cua dong ca cung vdi toe do chuyen dong cua oto, khi can sd d 
mot vi tri xac dinh, duac thuc hien nhd cac ca cau hay bo chuyen doi, truyen tin hiSu va 
md dudng dau. 

2.2.2.1. Bo chuyen doi va truyen tin hieu chuyen so tir dong ca, ki hi£u TV (Throttle 
Valve) 

Bo chuyen doi va truyen tin hieu chuyen so nay nhan tin hieu trang thai tai cua dong 
ca, thong qua su thay ddi do chan khong d co hut cua dong ca chuyen thanh su thay d<5i 
ap suat thuy luc dua vao ca ca'u van kieu con truat chuyen so. 

Bo chuyen doi va truyen tin hi£u chuydn so t£r ddng ca (hinh 3.41) gom co: than 1 va 
con truat 2 noi vdi mang cao su 4 nhd thanh ndi 3. Mang cao su 4 ngan buong 5 thanh 
hai khoang trai va phai. Khoang ben trai thong vdi khi trdi, khoang ben phai thong vdi 
co hut qua dng noi 6 va ben trong dat 16 xo 7. 




Hinh 3.41: Bo chuyen dd’i va truyen tin hieu tit dong ca (TV) 

I. Than; 2. Con truat; 3 . Thanh ndi; 4. Mang cao su; 5. Buong; 6. Ong ndi; 

7. Lo xo; §. Dudng dau ra; 9. Dudng dau vao. 

Khi dong ca lam viec d chd do tai nhd, budm ga md nhd, do chan khdng sau cd hut 
ldn, ap suat khi trdi day mang cao su 4 sang phai va nen 16 xo 7 lai, dong thdi dich 
chuyen con truat 2 sang phai de han che hay dong han dudng dau 9 cap cho con truat 
chuyen s6, lam cho ap suat dau sau con truat bi giam hay cd the bang khong (hinh 
3.41a). Trong trudng hap, nguac lai, neu dong ca lam viec d che do tai ldn, budm ga md 
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to, do chan khdng sau c6 hut nho, 16 xo 7 d£y mang cao su 4 sang trai, lam cho con trirat 
md ldn dudng dau 9, tao di6u ki6n dua d£u ap sua't cao, qua dudng d3u 8 tdi van, dang 
con truot chuyen s6 (hlnh 3.41b). 

2.2.2.2. B6 chuyen doi va truyln tin hieu chuyen so ter toe do cua 6to, ki hieu G.V 
(Governor Valve) 

Bo chuyen doi va truyen tin hieu chuyen s6' nay, nhan tin hi6u toe do chuyen dong 
cua oto, thong qua b6 qua vang li tam dat tai true ra hay true thd cap cua hop so, chuyen 
thanh su thay doi ap su&'t thuy luc dua vao bo van, dang con truqt chuyen s6. 

Bo chuyen doi va truyen tin hifu chuyen so tit toe do cua oto (hinh 3.42) gom co: bo 
qua vang li tam hai khoi lupng 4 va 5 dupe lidn kdt vdi vo hay than 8 bang 16 xo 2. Vo 8 
co 16 dan d3u vao 7 va 16 dan dau ra 6 dupe dan dong quay; tut true thd cap cua hop so, 
qua cap banh rang an khdp. 



Hinh 3.42: Bo chuyen doi va truyen tin hieu chuyen so tit toe do (GV) cua oto FORD (.Mi) 

1. True quay cua lay; 2. Ld xo; 3. Lay; 4, 5. Qua vang; 6. Lo dau ra; 

7. Lo dau vao; 8. Than hay vo ciia con trtfot; 9. Van hay con trUot. 

Khi toe do cua oto bang kh6ng, con truot 9 bit 16 dau vao 7, do do ap sua't cua dau ra 
qua 16 6, se bang khong. Khi ot6 chuyen dong vdi toe dp th£p, do tac dung cua li tam 
cac qua vang se dich chuydn xa dudng tam quay, keo 16 xo 2 dan ra, qua lay 2 va got a 
cua lay d^y con truot 9 sang phai, lam mo nho dudng dau vao 7, ap suat dau ra qua 16 6 
tang len. Khi oto chuy6n dong v6i toe do cao, cac qua vang cang di chuyen xa true quay 
hon va duoi cua lay 2 lam con truot 9 chuyen dong sang phai, md ldn dudng d£u vao 7 
de tang ap sua't ra cua d£u qua 16 6. Nhu vay, nho bo chuyen doi nay, ap sua't d<iu dieu 
khien sau van dang con truot chuyen so' GV tang cung voi toe do chuyen dong cua oto. 

2.2.2.3. Bo van mo dudng dlu chuyen s6', ki hieu MV (Manual Valve) 

B6 van md dudng dau chuydn so' (MV) dupe didu khien d trong cabin hay buong lai 
thong qua "cin chon s6" va xac dinh vi tri cac so truyen cho phep, hoac gidi han cac so 
truyen chuyen sd' tu dpng. 
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Bo van nay (hinh 3.43) gom c6: than hay xilanh 5 va van dang con trirat 12. Con trirat 
co nhieu bac tuong ung vdi cac Id dlu cung cap tdi cac ca ca'u chap hanh hay pMn tur 
dieu khien (khoa li hap hoac phanh dai...), no duoc dieu khien nhd day cap hay thanh 
keo tir can chon so trong buong lai. Khi di chuyen, con truot nay se dong hay md cac 
dudng dau lien quan den cac dirdng ddu dilu khien, vl v|y h6p s6' chi hoat dong 6 cac so 
truyen co dirdng dau cung cap. 




Hinh 3.43: Bo van hay con tntat m3 dudng dau chuyen so MV 

1. Ong (dudng) dau tdi li hup khoa 2-3; 2. Dudng dau tit bo dieu dp den; 3. Dudng 
dau ve bo dieu dp; 4. Dudng dau tdi li hup hup khoa L, R; 5. Than hay xilanh cua 
con truot; 6. Dudng dau tdi BMM; 7. Dudng dau tdi li hup khoa L, R; 8. Dudng dau 
tdi li hup khoa R; 9, 10,13. Dudng dau tra (hoi) ve thung dau; 12. Con truot. 

2.2.3. Bo van thuy htc chuyen so, kt hieu SV (Shift Valve) 

B6 van thuy luc chuyen so SV thirdng su dung dang van thuy luc kieu con truert. Cac 
van con truot co dang nhieu Me de co the’ dong md nhieu dudng d<iu dua tdi co ca'u chap 
hanh (li hop khoa hoac phanh..,). 

Bo van thuy lire chuye’n s 6 dang dan gian chi co mot van kie’u con truot (hinh 3.44) 
gom co: Con truot hay van truot (con truot SV2-3), dau tren ti vao 16 xo, dau dudi chiu 
ap lire cua dau tir bo chuyen doi va truyen tin hieu chuyen so tir toe do cua oto (GV) den. 
Tren than hay vo ciia con truot co nhieu dudng dau vao hoac ra (td TV, MV den hoac di 
tdi li hop khoa...). 
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a) 


b) 


Hinh 3.44: Cac trang thai lam viec cua bo van thuy Itfc chuyen so dang dan gidn, 

chi cd mot van kieu con truot (SI') 

B6 van thuy luc chuyen so nay c6 hai trang thai tang va giam so nhu sau: 

- Trang thai tang so: ap lire dau the hien toe do chuyen dong cua oto nho, con ap luc 
d<iu the hien che do lam vi£ c cua dOng co lbn, con truot chuyen s 6 dich chuyen theo mui 
ten hay di xuong (hinh 3.44a) dong duemg dau tbi li hop khoa, thuc hien tang so truyln 
len so cao hem. 

- Trang thai giam so: ap luc d^u the hien tbc d6 chuyen dbng cua oto lbn, con ap lire 
dau the hien che do lam viec cua dong co nho, con truot chuyen so dich chuyen theo 
mui ten hay di len (hinh 3.44b), mb duemg dau tbi li hop khoa, thuc hi£n giam so truyen 
xuong so thap hon. 

Hinh 3.45 la mot mach dieu khien phanh dai di£n hinh g6m co: mot bo SV, mot bo 
TV, mot bo GV va phanh dai. Mach thuy luc tao n£n duemg d£u cung ca'p tir bom d£u va 
phan nhanh cho van con truot SV, TV va GV, ap sua't duemg d£u sau TV, GV tuy thuoc 
vao trang thai lam viec cua dbng co va cua oto, dan den cac d£u van SV tao luc day b hai 
ddu con truot trong SV. Sir chenh lech luc day tir hai d£u anh hubng den su di chuyen 
cua con truot trong SV va thuc hien dong hay mb dudng d£u tbi phanh dai. Cac mach 
d£u nay duqc cung cap theo ap sua't yeu cau cho cac duemg dau nhanh. Do qua trinh lam 
viec cua 6to co bien dong nen gia tri ap sua't cua d<iu db'i vbi cac nhanh cho phep dao 
dong trong mot gibi han nho. 
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Duong chan khong 



Hinh 3.45: Mot mqch thuy luc dieu khieti phanh dai 

Thong thucmg mot hop so tu d6ng (HSTD) c6 tit 2 den 4 b6 van con trugt chuyen so: 
(1-2); (2-3); (3-4) va (4-5), tuy thuoc vao so luomg s6' truyen va ca cau chap hanh trong 
ca cau hanh tinh (CCHT) cua hop so. 

Qua trlnh chuyen so dugc thuc hi£n theo nguyen tic can bang liru doc cua van con 
trugt SV, do do van nay con goi la van "can bang". Vifc dong mcf cac dudng d£u thong 
qua van con trugt SV nh6 su can bang cua luc d£y, do ap sua't d£u tao ra va cac 16 xo doi 
vdri van con trugt. Thdi diem di chuyen cua van con trugt phai bao dam thich umg vcfi 
trang thai lam viec cua dong ca va oto, nghia la qua trinh hoat d6ng cua hop so xay ra tu 
dong va rat nhip nhang. 

2.2.4. Bo tick nang gidm chan 

Bo tich nang giam cha'n co tac dung giam cac xung luc sinh ra khi bat d^u cap dau 
cho cac xilanh thuy luc di6u khi6n li hop khoa hoac phanh dai. 

Bo tich nang giam chan co nhieu loai (kieu van con trugt, kieu pittong doc lap, kieu 
h6n hgp (kieu con trugt, lien ket vdri kieu pittong d6c lap...), tuy theo ca'u tao cua hop so. 

Bo tich nang giam chan kieu van con trugt (hinh 3.46) g6m co: than (xilanh) 2 va 9, 
cac con trugt hay pittong 1 va 7,16 tiet luu 5, cac 16 xo va du6ng d^u. 

Qua trlnh lam viec cua bo tich nang lugng giam chan nay, co the chia ra lam cac th6i 
ki hay trang thai nhu sau: 

- Trang thai bat dau cap dau: dau ttir bo van hay con trugt m6 duang dau chuyen so 
(MV) den, qua duong 11 day con trugt 1 di ldn, nen 16 xo 3 va 4, lam tang the tich chufa 
dau A. Mat khac, dau tir bo van thuy luc chuyen so' (SV) den cung gop phan lam tang 
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the tich chura dau A, dong thcfi d^y con trircrt 7 di len va nen 16 xo 6 lai. The tfch buong 
chura dau A tang, lam giam xung ap khi c£p d£u cho phanh dai (hinh 3.46a). 



a) b) c) 


Hinh 3.46: B6 tich ndng giam chan kieu van con trap? 

1, 7. Con Irt/ot (pittong); 2, 9. Than (xilanh); 3, 4, 6. Lb xo; 5.LStiet htu; 8,10,11. Dudngdau. 


12 

11 . 
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1. Bo M\ 2. bo SV2-3; 
3. Bo TV 2-3; 4. Bo SV 1-2; 
5. Bo SV' 3-4; 6. Bo TV 3-4; 
7. Van vi tri 3-2; 8. Van 
dinh muc TV; 9. Van dieu 
hanh phanh dai 2-3; 
10. Van dieu chinh bo tich 
ndng giam chan; 11. Bo TV 
chtrng; 12. Van dieu chinh 
bo TV. 


Hinh 3.47: Sa do bo tri cdc van con trtfot cua khoi thuy luc 
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- Trang thai tfch nang: Trang thai nay, tuong ufng vao luc kPt thuc qua trinh cap dlu, 
ap suit dlu giam, 16 xo 3 va 4 cang ra va day con trupt 1 di xuong va can bang, cho tdi 
khi phanh dai dupe phanh hoan toan - dau dupe cap du (hinh 3.46b) va chuyen sang 
trang thai on dinh. 

- Trang thai on dinh: Trang thai nay luon xay ra bu hay b6 sung dau, bao dam ap suat 
dau on dinh khi lam viec. Nhung bidn dong nho trdn dudng ca'p dlu tvr bp van thuy luc 
chuyen so (SV), luc nay dupe san dlu nhd 16 tiet luu 5 vao phia tren cua con trupt 7 
(hinh 3.46c). 

Hinh 3.47 la so do bo tri cac van con trupt cua khoi thuy luc. Cac cum van con trupt 
nay thudng nlm rieng thanh mot khoi thuy luc. Khoi thuy luc dupe che tao tuf hop kim 
nhom, rat deo. Mat tren va duoi cua khoi thuy luc la cac ranh dlu, da dupe b6 tri thanh 
cac mach dtiu rat tinh vi. Khoang gifla dat cac van con trupt thuy luc. Viec thay the idem 
tra khoi thuy luc dupe thuc hien bang phuong phap chuan doan va co chuy6n gia hoac 
thp chuyen mdn hoa h6 trp. Cac khoi thuy luc nay rat ft hu hong. Trong truong hop chi 
hu hong do khong nam chic ket cau va nguyen tic sir dung. 

2.2.5. Ca cau chap hanh 

Co clu hay bo phan chap hanh (li hop khoa va phanh dai) co tac dung khoa hay co 
dinh mot bo phan cua co cau hanh tinh 6 hop so hanh tinh voi vo, tao nen phanh 
(dung) hoac khoa hay co dinh hai bo phan vdi nhau, tao nen su li£n ket cimg quay 
voi toe dp nhu nhau (hai co clu hanh tinh hoac banh bom B va banh tuabin T 6 bien 
mPmen BMM). 

2.2.5.1. Li hop khoa 

2.2.5.1.1. Li hop khoa hai bp phan vdi nhau 

Li hop khoa hai bp phan voi nhau thudng ditng 6 dang li hop ma sat nhieu dta lam 
viec trong dau, hoat dpng nho ap luc dlu cua he thong thuy luc dieu khien. 

Cau tao chung cua li hop khoa, loai dia ma sat gPm co: cac dia ma sat co rang trong va 
rang ngoai. Cac dia ma sat rang trong gin voi phln than trong cua bp phan nay, con cac 
dia ma sat rang ngoai gin vdi mot bp phan khac va tao nen vo hay th&n cua li hop khoa. 

Tren oto co hai dang li hop khoa: don va kep. 

- Li hop khoa don: 

Li hop khoa don (hinh 3.48>*gom co: cac dia blng thep chiu mai mon 8, co rang 
ngoai an khdp vdi rang trong 7 cua vo 5. Cac dia bang thep 9, co b6 mat ma sat lam 
blng vat lieu ma sat hay hop kim gPm su, co rang trong lip blng then hoa 13 d moayo 
hay trong 12. Trong 12 cd dinh vdi true 10 hoac mot bp ph|n nao do. Vo 5 cung dupe 
gin vdi true 1 hoac mot bp phan khac. Cac dia 8 va 9 dupe lip xen ke vdi nhau. Li hop 
co dia ep dang pittong 4, co vanh khan cao su bao kin 14. Khong gian giua vo va dia ep 
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hay pittdng tao nen budng chura dau A. DIa ep ludn bi 16 xo dang dia 11 d<£y ra khong ep 
cac dia ma sat hay li hap ma sat thirbng md. Dia ep 4 ep cac dia ma sat bang ap lire d£u 
cung cSLp vao buong chtfa d£u A nh6 du6ng din dau 2. Viec dilu khien dau thong qua bo 
van con trirqt rieng nSm trong he thong thuy lire dieu khien co cau cha'p hanh. 



Ilinh 3.48: Li hap khod dan 

1, 10. True; 2. Dating dau; 3. Vdnh ti; 4. Pittang (dia ep); 5. Vo; 6, 15. O True; 

7. Vdnh rang trong cua vo; 8. Dia rang ngoai; 9. Dia rang trong; 11. Ld xo dia; 

12. Moaya; 13. Then hoa; 14. Vdnh khan cao su. 

Khi li hap ma, duang dau 2 hay budng A khong co ap suat, 16 xo dia 11 day dia ep ra 
hay sang trai, tao nen khe ho nho gi&a cac dia ma sat 0,1 - 0,05mm. Hai b6 phan 1 va 10 
hay hai phan tir cua ca cau hanh tinh trong hop so duqc tach khoi nhau. 

Khi li hap dong hay khoa, dir6ng dau 2 hay buong A co ap suat, dia ep di chuyen 
sang phai: ban ddu thang 16 xo dia, sau do ep cac dia ma sat vao vdi nhau tao nen trang 
thai dong hay khoa li hcfpyHai bo phan 1 va 10 hay hai ph<in td cua ca c£u hanh trong 
hop so duac noi hay khoa vai nhau. 

Khi ap suat ddu nho han dinh mute, do tac dung cua 16 xo dia, dia ep dich chuyen 
sang trai, day d£u hoi ve he thong cung cap va li hop duac md. 

Qua trinh lam viec cua li hop khoa x£y ra lien tuc va r^Tt nhanh, co hien tuang tritot d 
cac dia ma sat sinh nhiet va su bien dong ap su&'t cua ddu (the tich buong chira A lcin). 


200 






Do do, li hop khoa diroc lam viec trong d3u va thirdng co them bd tfch nang giam chain 
ldp dat tren ducmg dau. 

Hinh 3.49 la li hop khoa dang don tren oto NISSAN BLUBIRD (Nhat). 



Hinh 3.49: Li hap khoa dang dan tren oto NISSAN BLUBIRD (Nhat) 

- Li hop khoa kep 

Li hop khoa kep thircmg dung nhi^u trong hop so hanh tinh (hlnh 3.50) g6m co: hai li 
hop don l4p lien nhau theo churc nang li6n hoan. Khi m6t li hop nay md thi li hop kia se 
la dong. 



V 


Hinh 3.50: Cau tao (a) va qua trin/i dieu khien (b) cua li hap khoa kep 
1, 9. True; 2, 5. Moaya (trong) lap cae dia ma sat; 3, 6. Vo lap cac dia thep; 
4. Ld xo dia; 7 , 13. DTa hay pittong ep; 8. Ld xo tru; 10. Bank rang truyen 
dong; 11, 12. Difdng ddu dieu khien. t - Then gian; p - Ap sudt dau dieu 
khien. A, B - Do thi quan he dp sudt ddu va th&i gian dieu khien cua li hap 
khoa kep. 
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Hinh 3.51 la bo li hop khoa don trong li hop khoa kep cua oto FORD (MI). 



Hinh 3.51: Bo li hop khoa dan trong li hap khoa kep cua oto FORD (MT) 

1. Vo; 2. Vanh da; 3. DTa ma sat; 4. Tam da; 5, 7. Vanh ham; 8. Ld xo; 9. DTa ep. 

2.2.5.1.2. Li hop khoa vdi vo hop sd 

Tren hop sd hanh tinh co the khoa mot bo phan hay mot phan to cua co cau hanh tinh 
vdi vo cua hop sd va co hai dang cau tao: 

- Cac dia co rang ngoai an khorp true tiep voi vo hop sd va dufng yen. 

- Cac dia co rang ngoai an khdp th6ng qua vo cua li hop khoa. Con vo li hop khoa lai 
duqc co dinh tren vo hop sd (hinh 3.52). Loai nay thudng dung trong hop sd hanh ti vi 
co kha nang tao dieu kien bao km budng hay khoang d^u didu khien tot hon. 
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Hinh 3.52: Li hop khoa vai vo cua hai bo truyen solui va sothap 
cua hop sd hanh tinh tren oto SUBARU (Nhat) 
















2.2.5.2. Phanh dai 

Trong hop so hanh tinh, phanh dai duoc dung de’ khoa m6t chi tiet nao do vdi vo hop so 
hoac dung de khoa true bi dong cua hop so khi can chon so nam d vi trf d6 xe hay vi trf "P". 

Ca'u tao chung cua phanh dai bao g6m: b£ mat tru cua chi ti6't c^n khoa (ham) dupe 
goi la tang hay trong phanh, hai dztu cua dai phanh co ca'u tao rat da dang phu thude vao 
loai ca cau didu khien. 


Ca'u tao cua phanh dai co the chia lam hai loai chinh: 

- Loai dieu khien tac dong don: Loai nay tac dong dieu khien dat vao mot dlu dai 
phanh thong qua xilanh dieu khien mot dau tua tren vo. M6t trong hai d£u cua dai phanh 
cho phep dieu chinh khi can thiet. 


- Loai dieu khien tac dong kep: Loai nay tac ddng dieu khien vao ca hai dau cua dai 
phanh va con duoc goi la ket ca'u "boi" tu cudmg hoa. 


Phanh dai loai dieu khien don hay true tie'p tren hdp s6' cua ot6 NISSAN BLUBIRD 
(hinh 3.53) gom co; dai phanh 4 duoc che tao tCr thep la mong, bl mat ben trong duoc 
dan mdt lefp, lam bang vat lieu ma sat (atbet) co chieu day 0,8 - 1,2mm. 



Hinh 3.53: Phanh dai tren hop so cua dtd NISSAN BLUBIRD (Nhat) 

1. Dai oc; 2. Vdng dem; 3. Bulong dieu chinh; 4. Dai phanh; 5. True dan; 6. Ld xo; 7, 8. Vdng 
bao kin; 9. Nap; 10. Vdng ham; 11. Pittdng; 12. Noi !o xo; 13. Tang hay trong phanh; 

14. Dudng thong vdi khi trdi; 15. Dtidng cap dau. 
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Tang hay trong phanh 13 la be mat hinh tru tron. GiCra hai be mat lam viec (tang 
phanh va dai phanh) co khe ha nho, bao dam tang phanh quay tu do. Khe her nay co the 
dieu chinh dirqc nhd bulong 2 va dai oc 1. 

Khi phanh, dau co ap suat tir he thong dieu khien theo ong 15, tac dung vao pittong 
11, ep 16 xo 6, day true 5 sang trai de xiet hay ep sat dai phanh 4 vao tang phanh 13, tao 
nen momen ma sat truyen qua cac dau tl tac dung vao vo hop so. Khi khong phanh, ap 
sudt dau giam, dudi tac dung cua 16 xo 6, true 5 tra v6 vi tri ban ddu hay sang phai va dai 
phanh 4 tach khoi tang phanh 13 hay phanh ma. 

3. Co cau dieu khien hop so loai dien tut 

3.1. Cau tao vd nguyen U lam viec 

Ca cS'u dieu khien hop sd loai dien tir duac hinh thanh tren ca sd cua ca cdu dieu 
khien hop so bang thuy luc, co bo sung them cac thidt bi dien td. 

Co cau hay he thong dieu khidn hop sd loai dien tir (hinh 3.54) gom co hai khoi ca 
ban la khoi thuy lire, tuang tu nhu ca cau dieu khien h6p sd loai thuy luc, va khoi dien tir 
(cac cam bien, b6 dieu khien trung tarn va ca cdu chdp hanh...) 



Hinh 3.54: Ca cau dieu khien hop so loai dien ti( 
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Khi ngucri lai dich chuyen can so dd sang so hay dieu khien cac van dien tir, qua cac 
van thuy lire, dong mo cac dudng dau co ap sua't, td nguon cung cap nang luong, tdfi li 
hop khoa hoac phanh dai, lam thay d6i toe do hay luc keo cua oto, khi xe chuyen dong 
tien hoac lui va cdt truyen dong tu dong co den banh xe chu dong, khi c^n/dtmg xe trong 
mot thei gian nhat dinh. 

Hinh 3.55 la so do hoa dang khoi cua co caii dieu khi&i h6p so loai dian tur. 



Hinh 3.55: Sa do hod dang khoi cua ca cdu dieu khien hop so loai dien id 

3.2. Cac bo phan chinh 

3.2A. Khoi dien tic 

Khdi hay he thong dien tur gom co ba nhom chu yeu la: cac cam bien, bo dieu khien 
trung tarn va co c&u chap hanh. 

3.2.1.1. Cac cam bien 

Cac cam bien co tac dung ghi nh&n nhung thdng so hay tinh trang lam viec cua dong 
co hoac oto, roi chuyen thanh tin hieu dien de cung cap cho bo dieu khian trung tarn 
(chuong 2). 

3.2.1.2. Bo dieu khiln trung t&m 

Bo dieu khien trung tarn hay bo xur li va dieu khi^n trung tarn (ECU) co tac dung tiep 
nhan cac tin hieu dien ve tinh trang lam viec cua dong co hoac oto, do cac cam bien 
truy6n den, roi chuyen thanh tin hiau so va XU” li theo mot chuong trinh da vach s£n 
trong may tinh (CPU). Cac tin hieu khac edn cho viec tinh toan da duroc ghi trong bo nhd 
(ROM, RAM, KAM) cua may tinh dudi dang so hoac do thi. Sau do, b6 dieu khien 
trung tarn se chi huy hoac dieu hanh su lam viec cua hop so theo yeu c^u cua ngudi lai 
xe, 6 co cau chap hanh cung bang tin hieu dien da duqc khuech dai. 

B6 diau khien trung tarn (hinh 3.56) gom co: bo vi xur li (CPU), bo nho hay luu giu 
cac sd lieu va chuong trinh tinh (ROM, RAM, KAM), bo loc va chuan hoa cac tin hieu 


205 









vao, ddng thai khu6ch dai tin hieu ra, b6 chuyen ddi tin hieu tur dang tirdng tu (ca, dien, 
tir, quang...) sang dang so v.v... 



Hinh 3.56: Bo dieu khien trung tdm ECU 


3.2.1.3. Caca'u cM'p hanh 

Ca cau chap hanh la bo phan chuyen d6i cac tin hieu dien, tir bo dieu khien trung tarn 
(ECU) truyen den thanh hanh trinh co khi, thucfng la diiu khien viec dong mo cac tiep 
diem hoac cac van... Trong ccf cau dieu khiln hop s 6 loai dien tix, ca cau chap hanh 
thudng dung la van bi hay con trucft. 


Ca ca'u chap hanh loai van bi (hinh 3.57) 
gom co: loi thep tir 4, cuon day 2 va van bi 8. 
Loi thep tir co kha nang di chuyen trong cuon 
day, mot dau ti vao van bi. Cu6n day 2 hay 
cu6n day dieu khien co mot ddu noi vdfi vo 
(mat), con mot dau noi vdi mach dieu khien 
sau bo dieu khien trung tarn. 

Van di6u khien dien tir lam viec theo 
nguy£n If: cu6n day 2 sinh tir truang, do 
dong dien ditju khien di qua, loi thep tir 4 di 
chuyen tac dong vao van. Khi cuon day 
khong co dong di6n, loi thef) ti chat vien bi 
vao de dong kin ducmg dau dieu khien 7, khi 
co dong di6n dieu khien di qua, loi thep bi 



Hinh 3.57: Van dieu khien dien tut 
1. Nguon dien; 2. Cuon day 
3. Cong tac; 4. Loi thep tit; 5. Ld xo; 
6, 7, 9. Dtfdngdau; 8 . Van bi. 


hut sang trai,van bi ma dudng dau 7 thong vcfi hai duong dau 6 va 9. 


Trong mot so truang hap van dieu khien dien tir, b6 tri trudc va noi lien v6i bo van 
thuy luc chuyen so (SV), dugc goi la: cum van thuy luc - dien tir. Cum van nay co tac 
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dung chinh la: didu chinh dong thuy luc de thay d6i ap suat mach dlu ndm trong khdi 
thuy lire. 


3.2.2. Can chon so, num dieu khien va den chi thi (hinh 3.58) 

3.2.2.1. Can chon so 

So luctag vi tri cua cin chon so tuy thude vao ket cdu cua h6p sd, thdng thirdng tr£n 
cac xe oto hien dai co bon so tien va mot so lui co cac vi tri sau day (bang 3.1). 


Bang 3.1. Vi tri can chon so va trang thai lam viec cua xe oto 


IT 

Vi tri can 

chon sd 
(ki hieu) 

Trang thai lam viec cua dtd 

Chu y 

1 

P(d6) 

- D6 xe, ngudi lai co the rcri xe 

- Dung xe chef (lay hang, ngudi ldn xudng...) 
khong tat may. 

- Khdi ddng dong co, khi xe dang dung yen 
hoac d6. 

Can keo them 
phanh tay 

2 

R (lui) 

- Lui xe 

Khi xe dang lan banh 
khong chuyen edn sd 
ve vi tri nay 

1 

N (sd trung 
gian) 

- Tao sd trung gian hay khong c 6 s 6 truy^n 
hoac sd "mo". 

- Khdi dong dong co trong moi trufrng hop. 

- Dung xe. 

Ngudi lai khong rdi 
khdi xe 

1 

D (xe tidn) 

- Chuyen dong binh thudng cua oto tren mat 
duong tdt. 

- Xe co kha nang lam vide 6 tat ca cac s 6 tidn 


5 

2 (xe tien) 

- Xe chuyen ddng tien vdi cac so truyen gidi 
han tir 1 den 2. 

- Khi hoat dong tren duong tron, doc hay mat 
dudng xa'u, co keo rcfmooc, khong cho phep 
phat huy tdc dd. 

- Kh6ng dung vdi che' dd OD (tie't kiem nhien 
lieu) num OD d dong (OFF). 


6 

L (xe tien) 

- Xe chuye’n dong vdi sd truyen 1 hay 1 va 2, 
toe do ch$m 

- Xe di tren dudng rat xa'u, keo romooc tren 
dudng xa'u. 
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3 ) 



Can chon so 



c) 


Hinh 3.58: Can chon so, num dieu khien va den bdo 
cua xe oto TOYOTA (a), MISUBISHI (b) va FORD (c) 

1. Num gift (tat, bat) hay num OD; 2. Den bdo; 3. Num dong mo (dinh vi) 


Can liru y, khi chon vi tri c&n so: 

- Kh6ng nhan ga de no may, de chuyen vi tri can chon so; 

- Phai dumg xe, khi chuyen xe tur tidn sang lui hoac ngugc lai; 

- Khi xe dang chuyen dong, khdng dugc d^y cln chon so vao vi tri P; 

- Thucfng xuyen de can chon so d vi tri D va bam num OD dd tiet kidm nhien lidu va 
bao dam cho xe hoat dong linh hoat; 

- Tang ga deu deu, kh6ng tang dot ngot; 

- Han che su: dung cdn chdn sd 6 vi tri 2 va L lau dai; 

- Khoi dong xe xong, phai chef nong may khoang 2 - 3s men dat so. 

3.2.2.2. Cac num dieu khien 

- Num OD chi co hieu qua tiet kidm nhien lidu khi c£n chon sd of vi tri D. Thong 
thurdfng num OD sang den d vi tri dong (OFF). 

- Num dinh vi dung de dinh vi can chon sd cf mdt vi tri nha't dinh, khi chuyen vi tri 
c£n sd phai ah num nay, khi dat can chon sd xong, num nay tu gai dinh vi. 

- Num chucrng trinh chay xe, tuy thude vao ngirfri set dung, thong thucfng chay theo 
chd do lam viec cf vi tri chuan hay vi tri Normal. Co the co hai hay bon chuong trinh tuy 
theo loai xe. 

3.2.2.3. Cac den chi thi hay thong bao 

- Den bao vi tri can chon sd, thucfng nam df ben canh can chon so va bao cao vi tri 
tuefng ung. 

- Den bao OD thong thudng 6 OD (OFF), hay den sang tuy thuoc vi tri num. 


208 








- Den bao chirang trinh dat truoc: Neu xe co hai che do thl den bao Power hay che do lam 
viec tang tai sang khi dat theo che do nay, vdi loai bon che do thl thuong gap loai num xoay. 

- Den bao sir co: khi co su co den OD (OFF) tu dong bat sang ke ca khi da de OD 
(On) hay tren bang co den AT. 

- Den bang AT: chi thi sang khi mdi no may, sau den tat. N£u co sir co den nay luon 
luon sang hay tir dong bat sang. 

- Den bao nhiet do dau AT: den se sang khi nhiet do d^u vurort qua quy dinh cho phep 
sh dung. 

3.2.3. Tijtchudn doan 

Tut chuan doan hay bao ldi trang thai lam viec cua hop so hay dong ca cung nhu 6t6 
noi chung la mot uu diem rat co ban de khac phuc kip thcfi hir hong, tiet kiem thdi gian... 

Hinh thuc thong bao co nhieu dang khac nhau, co th6’ la: 

- Dung den phat tin hieu (den led do hay xanh phat li6n tuc). 

- Dung tin hieu tren den AT cua bang dong ho (Tablo). 

- Dung am thanh hay tieng coi bao sir co trong bu6ng lai (cabin). 

- Dung man hinh v.v... 



Hinh 3.59: Hop so hdn hop dieu khien bang dien ii( cua 6(6 FORD (MT) 
1. Cum BMM va HSHT; 2. Cum thuy life va dien ti(; 

3. Khoi mach thuy life va cac van con tntert; 4. Litdi loc va cade ddu. 
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Nguyen tac co ban cua tu chu^n doan hay bao 16 trang thai lam viec cua hop so hay 
ddng co cung nhu cua 6to la khi khoa dien 6 vi tri mo (ON), ngu6n dien cung c£p cho 
bo di£u khi£n trung tam (ECU), d£u ti£n loan bo hf thong dien dirge kiem tra, qua bd 
nhd (ROM, RAM, KAM). Chi khi hd thong bao dam chac chan khong co l6i, den AT tat 
va he thong san sang 6 trang thai lam viec tiep, con khi co sir co den se thudng xuyen 
canh bao. Mot so he thdng con cho phep danh gia su co hay hu hong va co the cho phep 
lam viec tiep, song den bao su co vin tiep tuc bao. Loai he thong nay phu thuoc vao 
hang san xua't xe otd. 

Hlnh 3.59 la b6' tri chung cua hop so h6n hop, di6u khi£n bang dien tir cua hang oto 
FORD (MT). Cum bie'n m6men (BMM), hop so hanh tinh (HSHT nlim phia tren, phan 
giua la cum thuy lire va dien tir dieu khi^n cac co c&u khoa hoac phanh, ph£n dudi la 
khoi mach thuy lire va cac van con truot, dudi cung la ludi loc va cacte dau. 

III. TRUYEN DONG CACDANG 

A - Cong dung va phan loai 

1. Cong dung 

Cacdang la mot khdp ndi true ban le, dung d6 truyen momen xodn giua cac true dat 
thang hang (cung dudng tarn) hay clt nhau (lech tarn), tdc la truyen chuyen dong tir 
dong co, qua hop so den nhffng cum hay bo phan di chuyen vi tri tuong ddi so vdi khung 
xe nhu cau chu dong trade va c^u chu dong sau cua 6to. 

2. Phan loai 

a)Theo cong dung 

- Cacdang noi giua hop s6 chinh (HSC) vdi c£u chu ddng (hlnh 3.60a). 

- Cacdang noi giua cdu chu ddng vdi banh xe (hlnh 3.60b). 



a) b) 


Hinh 3.60: Quan he lap dat truyen dong cacdang vdi hop so chinh, cau chu dong 
va banh xe a he thong treo phu thude (a) va he thong treo doc lap (b) cua oto 
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b) Theo ddc diem dong hoc 

- Cacdang khac toe: toe do quay cua true chu ddng va bi dong khac nhau. 

- Cacdang dong toe: tdc do quay cua true chu dong va bi ddng bang nhau. 

c) Theo cau tao 

- Cacdang co true chu thap. 

- Cacdang co bi cau v.v... 


B - Cau tao va nguyen II lam viec 

1. Cacdang khac toe 


a) Cacdang dan 

Cacdang don truyen dong hay noi giufa 
hai true vdi nhau, loai co true chu thap 
(hinh 3.61) g6m co: true chu ddng 1 co 
gan nang hay chac 5, true chu thap 4 va 
true bi dong 2 co gan nang 3. 

Khi true chu dong 1 quay thi mdt 
diem nao do tren true ngang cua true chu 
thap 4 se ve len mot duemg tron nam 
trong mat phang vuong goc v6i true 1. 

M6t diem nao khac tren true dung cua 
true chu thap 4 cung se ve len mot dudng 
tron nam trong mat phang vuong goc voi 
true 2 va hop v6i mat phang trude (vuong 
goc vdi true 1) mot goc nghieng a. Giao tuyen cua hai mat phang la mOt duong thang 
di qua tarn cua true chir thap 4 va vuong goc voi mat phang chua hai true chu dong 1 
va true bi dong 2. 

Nhu vay, khi true chu dong 1 quay, true chu: thap 4 se quay va lac trong 6 true cua 
nang 5 va 3, vdi goc quay gidi han a. Ket qua, khi true chu dong 1 quay deu vdi van toe 
goc la co,, thi true bi dong 2 se quay khdng deu vdi van toe goc la co 2 , thay doi trong 
phamvi tit co 2max den co 2mjn : 



Hinh 3.61: Cacdang dan 
1. True chu dong ; 2. True bi dong; 

3. Nang (chac) bi dong; 4. True chu thap; 
5. Nang (chac) chu dong. 


0) 


max 


cos a 
h 


W 2mm = COS a 


va neu goc a tang thi toe dd goc giua hai true chu dong 1 va true bi dong 2 cang 
khac nhau. 
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b) Cacdang kep 

Cacdang kep co hai cacdang dan, truydn dong hay noi ba true voi nhau (hinh 3.62) 
gom co: true chu dong 1, true trung gian 2 va true bi d6ng 3 dtroc ndi vdri nhau bang hai 
cacdang don 4 va 5. 



Hinh 3.63: Cacdang kep dung tren oto Zil (Nga) 

J, 8. Nang (chac); 2. Vu berm, dau; 3, 12. Ong then hoa trong cua mang; 4,11. Dau 
noi (true) then hoa; 5. Dai oc cua vdng chan dau; 6. Vdng chan dau; 7. True cacdang 
trung gian; 9. Nang vai mat bich cua 6 true; 10. Bulong; 13. True chuthap. 

""dang kep lam viec, xet tuong tir nhir trading hop cacdang don, qua true trung 
















cos a, 
co, = co 3 ——- 
cosa 3 

Trong do: a,, a 3 - goc lech giua true chu d6ng 1 veri true trung gian 2 va giua true 
trung gian vdi true b| dong 3. 

Neu dat true chu dong 1 va true bi dong 3 quay cung toe do, nghla la muon co, = co 3 , 
thi goc lech a, vaa 3 phai bang nhau (a, = a 3 ). 

Khi oto chuyen dong, do co su chuyen dich vi tri tirefng doi, nhat la theo phucing 
thang dung gitfa hop sd va cau xe, c&u xe va banh xe nen chi6u dai cua true trung gian, 
noi giua hai khdp cacdang phai thay doi, nhaf co lien ket di dong bang ranh then hoa. 
Lien ket nay gom mot dau noi co ranh then hoa trong dang ong 12 han vdi nang va d£u 
noi cua true trung gian co ranh then hoa ngoai 11 (hinh 3.63). 

Hinh 3.64 la khdp noi cacdang co true chu: thap. 



Hinh 3.64: Khdp nd'i cacdang 
co true chit thap 

1. Nap; 2, 6. Nang (chac); 3. Vu 
bam ddu; 4. True chit thap; 
5. Van an todn; 7. Vong dem; 
8. O bi kim; 9. Coe day d bi kirn; 
10. Tam day; 11. Bulong. 


2. Cacdang dong toe 

Cacdang dong toe co ba loai chmh: cacdang kieu bi cau, cacdang ki£u true chu thap kep 
hoac kieu ba chac va cacdang kieu h6n hcfp (vira dung kieu bi, vita dung kieu ba chac). 

2.1. Cacdang dong toe kieu bi 

2.1.1. Cacdang dong toe kieu bi Veise - Bendix 

Tren oto co cau truck: la chu v dong vdfi d£m c^u cimg va he thong treo doe lap thuemg 
dung loai cacdang bi kieu Veise - Bendix. Cacdang dong toe loai nay (hinh 3.65) gom 
co: true chu dong 1 co nang hinh cau 3, trong co ranh lorn 7 lap cac vien bi truyln lire 
10, true bi dong 5 v6i nang hinh clu 4, trong cung co ranh lorn 7 lap chung vdri cac vien 
bi 10 cua nang chu dong 3, vien bi dinh tarn hay vien bi chbt 9 duoc gi£r nha chot 8, con 
chot 6 de giu chot 8. 
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Khi khdp noi cacdang lam viec, 
cac vien bi 10 se chuye’n dong trong 
cac ranh lom, nhm doi xurng giura 
hai nang chu dong 3 va bi dong 4, 
bao dam toe do quay cua true chu 
dong 1 va true bi dong 5 bang nhau, 
trong moi dieu kien lam viec hay 
chuyen dong cua oto. 

Khdp ndi cacdang dong t6c kieu 
bi nay, co goc lech Ion nhht, giua 
true chu dong va b| dong la 30°, 
dong thoi khdng cho phep thay doi 
chieu dai truyen lire. Do do, no chi 
dung a cau truoc co vo c^u liln. 

2.1.2. Cacdang dong toe kieu bi Rzeppa 

Cacdang dong toe kilu bi Rzeppa (hinh 3.66) g6m co: true chu dong 4, mot d&u noi 
vdi banh rang ban true cua cau xe hay co chu vi sai, m6t dau con lai noi bang then hoa 
vdi loi hay qua c&u 2, mat ngoai qua chu co sau ranh 6. True bi dong 1 co mot h6c chu 
cung co sau ranh 5 o mat trong. Cac vien bi 7 nhm trong ranh 2 va 5, duoc dinh vi bang 
vong 8. Vong dinh vi nay nhm sat vdi hoc chu cua true bi dong, tao nen mat phang phan 
giac chua cac vien bi. 


20 ° 




Hinh 3.65: Kh&p noi cacdang dong toe 
kieu bi Veise - Bendix 

1. True chu dong; 2. L6 lap chot; 3, 4. Nang 
(chac); 5. True bi dong; 6. Chot ham; 7. Cac 
ranh lom; 8. Chot gid; 9. Vien bi dinh tam; 
10. Cac vien bi truyen luc. 


Hinh 3.66: Cac dang kieu Rzeppa 

1. True bi dong; 2. Qua cau; 3. Vo che bang cao su dan hoi; 4. True chu ddng; 
5. Ranh ban cau cua nang bi dong; 6. Ranh ban cau cua qud cau 2; 

7. Cac vien bi cau; 8. Vdng dinh vi (long). 
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Goc lech toi da cho phep giua hai duong thm true chu dong va true bi dong khoang 
40°. Chieu dai giua hai khop cacdang duoc thay doi nho moi ghep then hoa giua true 
chu dong vdfi qua cau trong, nhung khong 1dm (nho horn 12mm). 

2.2. Cacdang dong toe kieu true chu thap kep hoac ha chac 

2.2.1. Cacdang dong toe kieu true chu: thap kep 

Cacdang dong toe kidu true chu thap kep la dang bien hinh cua cacdang khac toe kep, 
bo tri kidu chu: V, co goc lech gifta cac true bang nhau, ma chieu dai doan giua hay true 
trung gian (ph^n co tdc do quay khong deu) rat nho va chi vua du de ndi hai cacdang 
dem khac toe (hinh 3.67). 



Hinh 3.67: Cacdang dong td'c kieu true chCt thap kep 
1. True chu dong; 2. Nang (chac) chu dong; 3. Khop cacdang kep; 4. Nang (chac) bi dong; 
5. True bi dong; 6. True chit thap bi dong; 7. True chit thap chu dong. 



Hinh 3.68: Cacdang dong toe kieu chac ba (hay ba nhdnh) 

1. True chu dong; 2. Than; 3. Chac ba; 4. O Ian; 5. Vo boc cao su dan hoi 
6. True bi dong; 7, 9. Vong ham; 8. Moayo; 10. Ranh doe; 11. Bac co dang hinh cau. 
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2.2.2. Caedang dong toe kieu chac ba (ba nhanh) 

Caedang dong toe kieu chac ba hay Tpipod (hinh 3.68) gom co: than bao hinh true 2, 
co ba ranh doc nam theo dudng sinh 10. Than bao hinh true noi vdri true chu dong 1 
bang then hoa. True bi d6ng 6 lap then hoa voi moayo 8 cua chac ba va duqc co dinh 
nhb hai vong ham 7 va 9. Tren cac dau true cua chac ba co lap 6 lan 4, duoc dat trong 
bac co dang hinh c£u 11. Khi caedang dong toe lam viec, cac con lan vira quay tren true 
va viia chuyen dich doc trong ranh 10. 

Khdfp caedang dong toe kieu chac ba nay co kha nang truyen lire vdri goc lfch cua hai 
duemg tarn true chu d6ng va bi dong khoang 45°, dong thbi cung co kha nang di chuyen 
doc true ldn. 

2.2.3. Caedang dong toe kieu hdn herp 

Caedang dong toe kieu h6n hop, nghia la khop n6i caedang vua dung caedang kieu bi 
vira dung caedang kieu chac ba (hinh 3.69). D£u co khdp noi caedang kifeu chac ba 
(Tpipod) dat of phia ngoai, lien ket dong luc vdri tru durng trong he thong treo doc lap, bao 
dam kha nang di chuyen doe true lorn de bu chieu dai khi banh xe dao dong theo phuemg 
thang durng. 



Hinh 3.69: Caedang dong toe kieu hdn hap tren xe oto TOYOTA CROWN (Nhdf) 

1. Khefp noi caedang kieu chac ba (Tpipod): 2. Vo che bang cao su dan hoi; 

3. True; 4. Khop noi caedang kieu bi (Rzeppa). 

IV. CAU CHU DONG VA BO TRUYEN LUC CUOI CUNG 

A - Cau chu dong 

Cau chu dong cua oto co ba bo phan chinh la b6 truyen luc chinh, co cau vi sai va 
ban true. 

1. Bo truyen luc chinh 

Bo truyen luc chinh hay truyen luc trung gian co tac dung lam tang ti so truyen hoac 
tang momen xodn trong he thong truyen luc cua ot6. 
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Bo truyen luc chinh co hai loai: loai don va loai kep. 
a) Loai dan 

Bo truyln luc chinh hay truy6n lire trung gian loai don chi co m6t cap banh rang 
an khofp, bao gom banh rang chu dong 1 va banh rang bi dong 2, dang con xoan 
(hlnh 3.70) hay dang hypoit (hinh 7.71) hoac dang tru rang thang hay rang nghieng 
(hinh 7.80). 



Hinh 3.70: Bo truyen luc chinh loai dan, dang banh rang con xoan 
I. Banh rang chu dong; 2. Banh rang bi dong. 



Hinh 3.71: Bo truyen luc chinh loai dan, dang banh rang hypoit 
1. Banh rang chu dong; 2. Banh rang bi dong. 


b) Loai kep 

Bo truyen luc chinh loai kep co hai cap banh rang an kh6p (hinh 3.72): cap banh rang 
(1,2) dang edn xoan va cap banh rang (3, 4) dang tru rang thdng hoac nghieng. 
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Hinh 3.72: Bo truyen luc chink loai hep co hai cap banh rang 
1,2. Cap banh rang c6n xoan hoac hypoit; 

3, 4. Cap banh rang tru rang thang hoac nghieng; 5. Ccrcdu vi sai. 

2. Co cau vi sai 

Co cau vi sai hay hop vi sai co tac dung lam cho hai banh xe chu dong quay cung toe 
do, khi 6to chuyen dong thang va quay khac toe do, khi oto chuyen dong quay vong, bao 
dam lai dd dang, giam tieu hao edng sua't ddng co va lam cho lop do mon... Tren oto 
thuotig sir dung co cau vi sai banh rang c6n. 

Co cau vi sai banh rang con la mot co ca'u hanh tinh (hinh 3.73) gom co: banh rang 3, 
con goi la banh rang mat trdi hoac banh rang ban true, lap c6' dinh vdri ban true (nira 
true) 1 bang ranh then hoa, banh rang 5 (tirong tu banh rang 3) cung ldp c<5 dinh vdri ban 
true 9 bang ranh then hoa. Hai banh rang 10, con goi la banh rang hanh tinh lu6n luon 
an khdfp vdri cac banh rang ban true 3 va 5, co the tu quay xung quanh duong tarn cua no 
nher true 4 va 11. Vo hay hop vi sai 2 co gan banh rang 6 an khdrp vdri banh rang 7 cua bo 
truyen lire chinh. 



Hinh 3.73: Ccrcdu vi sai 

1, 9. Ban true; 2. Vo; 3, 5. Banh rang ban true; 4,11. True cua banh rang hanh tinh 10; 
6, 7. Cap bank rang cua bo truyen luc chinh; 8. True cua banh rang 7; 10. Banh rang hanh tinh 


Khi ot6 chuyln d6ng tren ducmg, co cdu vi sai lam viec nhu sau: 

a) Neu 6to chuy6n dong thang tren dircmg bang phang, quang dircmg lan hoac lqc can 
6 hai banh xe chu dong (trai, phai) nhu nhau, thi toe do quay cua ban true trai 1 (n t ), ban 
true phai 9 (n 9 ) va cua vo vi sai 2 (n 2 - n vs ) bang nhau: 

n i = n 9 = n vs 

hay n 1 +n 9 =2.n V!i (3-1) 


Trong truemg hop nay, true 4 va true 11 quay cung vdi vo vi sai 2 va hai banh rang 
hanh tinh 10 kh6ng co chuyen dong tuong ddi so vdi hai banh rang ban true 3 va 5. 

b) Neu oto chuyen d6ng tr6n dubfng vong, vi du sang phai, quang ducmg lan hoac luc 
can d hai banh xe chu dong (trai, phai) se khac nhau. Luc nay, banh rang hanh tinh 10 
vira quay quanh true 4 va 11, vira lan tren hai banh rang ban true 3 va 5. Do luc can cua 
banh xe chu dong ben phai hay phia trong ducmg vong tang I6n, qua ban true phai 9, lam 
cho banh rang ban true 5 giam toe do quay vdri tri sd la: 


n io 



(3-2) 


Trong do: n 10 - t6c do quay cua banh rang hanh tinh 10; 

Z| 0 - so rang cua banh rang hanh tinh 10; 

Z 5 - so rang cua banh rang ban true 5. 

dong thcfi, banh rang ban true 3 duqc tang them toe d<5 quay vdi tri so nhu tren (bieu 
thde 3-2), nghla la toe do quay cua hai ban true trai 1 va ban true phai 9 se la: 


n l - n vs +n 10 " 


MO 


n 9 “ n vs n 10 


'10 


(3-3) 


Neu cong hai ve cua bieu thufc tr6n, ta co: 

nj + n 9 = 2.nvs 

Nhu vay, tong toe do quay (nj + n 9 ) cua hai ban true trai va phai, khi 6t6 chuyen dong 
thdng cung nhu chay tren dudng vong d£u bang hai ldn toe d6 quay cua vo vi sai (2.n vs ). 

Trong truemg hop, neu mot ban true bi ham hoan toan (vi du true ben phai bi ham) thi 
toe d6 quay cua true bi ham nay se bang khong (n 9 = 0), ban true khong bi ham se co t6'c 
do quay tang len gap hai l£n toe do quay cua vo vi sai (nj = 2.n vs ). Luc nay, oto khong 
chuyen dong duqc. Muon khac phuc hien tuqng truqt quay nay, phai tao ra luc can d hai 
banh xe chu dong (trai va phai) la nhu nhau, thuefng dung co cau ham vi sai loai vau 
hoac loai li hop ma sat... de noi co dinh tuc thoi m6t hoac hai ban true vdi vo vi sai, co 
the di6u khien tu dong hoac khdng tu dong (hinh 3.74, hinh 3.75). Khi noi cutng hai ban 
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true lai v6i nhau, momen xodn tren cac banh xe chu dong trai va phai co th£ khac nhau 
se gay nen qua tai cho cof c£u noi cung hoac ham va cac ban true trai hoac phai, dong 
thdi kho di£u khien tay lai. Do do, cac xe oto dung ccr c£u ham vi sai, loai khdng tu ddng 
thuemg co den hay coi bao hieu de tranh danh tay lai, khi sur dung 6 che do ham hay 
khoa vi sai. 



Hinh 3.74: Co cau khoa vi sai loai vau 
1. Vau (kltop) khoa hoac met vi sai; 2, 5. Ban true; 3. Co cau dan dong; 
4. Vo vi sai; 6, 7. Cap banh rang truyen luc chink. 



I Unit 3.7 5: Co cau vi sai loai li hop ma sat 
J, 5. Ban true; 2, 6. Khoa ma sat (khdp ma sat); 3. Vo vi sai; 

4, 8. Banh rang hanh tinh; 7, 10. Bank rang ban true; 9. True cua banh rang hank tinh. 

3. Ban true 

Ban true hay nua true co tac dung truyen momen xo&n tir bo truyen luc chmh, qua ccf 
cau vi sai, den banh xe chu dong. 
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Ban true (hinh 3.76) thudng chd 
tao bang thep, co dang hinh tru dac, 
mot dau co ranh then hoa d i lap vdi 
banh rang ban true cua ca cdu vi sai, 
mdt d£u co gan mat bich de lip cd 
dinh vdi banh xe chu dong bang 
buldng. Ban true nay, thudng dung 
tren oto co he thong treo phu thude 
va khong co truyen dong cuoi cung. 

Tuy theo tlnh nang cua oto hay 
each lap dat o bi, ban true dupe chia 
lam hai loai: Loai giam tai mdt nufa 
va loai giam tai hoan toan. 

a) Loai giam tai mot ni(a 

Loai nay (hinh 3.77a) dupe dung cho oto du lich va van tai nhe. Dziu trong cua ban 
true lap vdi banh rang ban true bang ranh then hoa va ti vao gia da true cua banh rang 
hanh tinh (vo cua co cau vi sai), quay trong 6 lan 3. D5u ngoai cua ban true quay tren 
hai o lan 2 va lap co dinh vdi moaya 1 cua banh xe chu dong. 

Khi oto chuyen dong, loai ban true giam tai mot nda, chiu xoan va udn, do momen 
xoan truydn den banh xe chu dong (M), luc keo tiep tuyen (F) va luc trupt ngang (T) cua 
banh xe chu dong... 



Hinh 3.77: Phuong phap lap ban true 

a* y 

1. Moaya cua banh xe; 2. 3. O lan; 4. Ban true; 5. Ong (bac) truert cua ban true. 


b) Loai giam tcii hoan toan 

Loai nay (hinh 3.77b) dupe dung cho dto van tai trung binh va ldn. D£u trong cua ban 
true cung lap vdi ca cdu vi sai bang ranh then hoa nhu trudng hop loai giam tai mdt nira. 



Hinh 3.76: Ban true hay nu’a true 
1. Ban true; 2. Ranh then hoa; 3. Mat bich. 


221 









Con dau ngoai ban true lap co dinh voi moaya 1 cua banh xe chu d6ng bang bulong, tira 
I6n cau xe nha hai 6 lan 2. 

Cau chu dong sau va trirdc cua 6to du lich hoac 6to tai dang su dung nhidu dirge the 
hi£n tren cac hinh: 3.78, 3.79, 3.80, 3.81. 



Hinh 3.78: Cau sau chu dong co bp truyen htc chink loai don, voi 
he thong treo pirn thupc cua oto TOYOTA CROW (Nhat) 
l . Cap banh rang con cua bp truyen htc chink; 2. Co cau vi sai; 3, 4. 



Hinh 3.79: Cau sau chu dong co bp truyen life chinh loai don, 
voi he thong treo doc lap cua oto TOYOTA CROWN (Nhat) 
l. Cap banh rang con cua bp truyen htc chinh; 2. cocd'u vi sai; 3, 4. Ban true 


222 










Hinh 3.80: Cau truac chu 
ddng cd bo truyen luc clunk 
loai dan cua oto NISSAN 
(Nhqt) 

1. Cap bank rang cua bo 
truyen luc chink; 2. Cd 
cau v; sai; 3, 4. Ban true; 

5. Bien momen (BMM); 

6. Hdp so hank tinh. 
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Hinh 3.81: Cau sail chu dong co bo truyen luc chink loai kep cua oto Zil (Nga) 
1. Cap bank rang con; 2. Cap bank rang tru; 3,5. Ban true; 4. Cd cau vi sai. 














B - Bo truyen lire cuoi cung 

Tren mot so oto tai hang nang c6 bo truyen lire chmh loai don, nguoi ta lap them bo 
truyen lire cuoi cung co dang bo truyen banh rang hanh tinh vefi ti so truyen khoang 
1,4 -r 1,5. Bo truyen nay dung d£ tang momen, tang chieu cao hay khoang sang gam xe 
(ke tir mat duong den diem thap nhat cua g£m xe), giam bot kich th u6c cua cau chu 
dong, giam mute tai cho co ca'u vi sai va cac ban true. 

Bo truyen lire cudi cung dang bo truyen banh rang hanh tinh co hai loai chinh 
(hinh 3.82): 

1. Bo truyen banh rang hanh tinh co banh rang ngoai luan hay banh rang co vanh 
rang trong 2 gan lien vdi moayo 1 cua banh xe 6, con gia d5 hay true 5 cua cac banh 
rang hanh tinh 3 thi co dinh (hinh 3.77a). 

Khi Oto chuyen dong, ban true 8 nh|n momen xoan lam banh rang trung tarn 4 
chuyen dOng qua cac banh rang hanh tinh 3, banh rang ngoai luan 2 va moayo 1, lam 
cho banh xe chu dong 6 quay theo. 

Bo truyen banh rang hanh tinh loai nay da dupe stir dung tr6n cac xe tai nhu IFA-W50 
(Dutc), MAZ-500 (Nga). 




Hinh 3.82: Bo truyen luc cuoi cung loai banh rang hanh tinh 

V 

1. Moaycf; 2. Banh rang ngoai luan; 3. Cac banh rang hanh tinh; 4. Banh 
rang trung tam; 5. Gia da hay true cua banh rang hanh tinh; 6. Banh xe; 

7. 6 Ian; 8. Ban true; 9. Phanh. 

2. Bp truyen banh rang hanh tinh co banh rang ngoai luan hay banh rang co vanh 
rang trong 2 co dinh, con gia do hay true 5 cua cac banh rang hanh tinh 3 thi quay cimg 
vdi moayo 1 cua banh xe 6 (hinh 3.82b). 
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Khi old chuyen dong, ban true 8 nhan mdmen xoSn, banh rang trung tam 4 chuyen 
dong qua cac banh rang hanh tinh 3, gia do hay true 5, moayo 1, lam cho banh xe chu 
dong 6 quay theo. 

Bo truyen banh rang hanh tinh nay da duoc sir dung tren xe tai UD10T (MI)... 

Hinh 3.83 la bo truyen lire cuoi cung co dang banh rang hanh tinh cua 6to tai MAZ- 
500 (Nga). 



Hinh 3.83: Bo truyen luc cuoi cung co dang banh rang hanh tinh 
cua oto tai MAZ-500 (Nga) 

1. Bui dug cua nap lan de co dinh banh rang ngoai luan hay bank rang co vanh 
rang trong; 2. Banh rang ngoai luan; 3. Nap lan; 4. Bulong co dinh gia da hay true 
cua bank rang hanh tinh; 5. Nap ben ngoai cua gia da banh rang hanh tinh; 
6. Banh rang hanh tinh; 7. Banh rang trung tam; 8. Nap nho; 9. Thanh truat cua 
ban true; 10. Ban true; 11. Vdug ham; 12. Bac (ong) chan banh tang trung tam; 
13. True banh rang hanh tinh; 14. Bulong ham true banh rang hanh tinh; 
15. Bulong (nut) nap va xd dau; 16. O lan cua banh rang hanh tinh; 17. Vdng dem; 
18. Vo cua ban true; 19. Vdng lan cua moaycf ben ngoai; 20. Dai 6c cua 6 lan 
moayo; 21. Dai oc ham cua 6 lan moayo; 22. Nap ben trong cua gia do banh rang 
hanh tinh; 23. MoayO banh xe sau. 
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Churang 4 

HE THONG TREO VA DI DONG 


4.1. HE THONG TREO 


I. CONG DUNG VA PHAN LOAI 

1. Cong dung 

He thong treo dung de noi dan h6i giuta khung hoac vo cua ot6 vdi he thong di d6ng 
hay c£u xe, bao dam giam va dap hay giam xoc khi lam viec, nghla la lam cho ot6 
chuy£n dong diroc em diu khi qua cac mat dtfcrng khac nhau (khung hoac vo xe dao 
dong it va neu co dao dong thi se diiac triet tieu ngay). 

2. Phan loai 

a) Theo su lien ket hay bo' tri bo phan dan htfcmg: 

- Loai phu thuoc hay cau lien (hinh 4.1a). 

- Loai doc lap hay c£u cat (hinh 4.1b). 
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Hinh 4.1: He thong treo cua oto 
a) He thong treo phu thuoc; b) He thong treo doc lap. 
1. Khung hay vo xe; 2. Ld xo la (tarn, nhip) hoac tru; 
3. Dam cau trade; 4, 5. Tay don. 

V 

b)Theo kha ndng dan hoi hay giam xoc 

- Loai 16 xo (nhip hay 16 xo ta'm, 16 xo xodn); 

- Loai thanh xoan; 

- Loai khi (tui hay mang); 

- Loai thuy khi (khi va chat long). 
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c) Theo phuong phap dap t&t chan dong hay cau tqo cua bo gidm chan 

- Loai giam chan tay don; 

- Loai giam chan ong; 

II. CAU TAO VA NGUYEN LI LAM VIEC 

He thong treo cua oto gom co ba bd phan chinh: b6 phan dan hudng, bo phan dan hoi 
va b6 phan gian chin. 

1. Bo phan din hudng 

Bo phan din hudng dung dd truyen lac doc (lac keo tiep tuyin hoac lac phanh), lac 
ngang cung nha momen phan lac ttr dadng len cac banh xe va momen phanh. Ddng hoc 
cua bo phan din hudng xac dinh tinh chat dich chuydn taefng ddi cua cac banh xe doi 
vdi khung hoac vo cua 6td. 

Trong he thong treo phu thuoc, thi nhip hay 16 xo tam la bo phan din haong, dong 
thori cung la bo phan dan hoi; Trong he thong treo doc lap, thi bo phan din haong thaong 
la thanh noi, khac vdi bo phan dan hoi, thaong la 16 xo xoan, dang hinh tru. 

2. Bo phan dan hoi 

a) Loai Id xo 

- Nhip: Nhip hay 16 xo tam duoc dung nhieu tren oto tai va m6t so xe con co he thong 
treo phu thuoc. Nhip hay bo nhip gom nhieu la nhip ch6' tao tit thep la co chidu dai khac 
nhau. De la nhip khong bi dich chuyen theo chieu ngang, dung dai om hay gift liy cac la 
nhip. Khi nhip bi bien dang, cac dai nay cho phep nhung la nhip dupe di chuyen taong 
doi vdi nhau theo chieu doc, tao ra ma sat giua chung va lam giam bdt chin dong xuit 
hien khi xe chay tr6n dudng. 



Hinh 4.2: Bo nhip dqt d cau trude 

1. Ddu trude nhip; 2. Khung xe; 3. Bo nhip; 4. Vau cao su; 5. Quang treo; 6. Dam dd 
trUcfc; 7. Don doc; 8. Van cao su; 9. Thanh nd'i; 10. Tai hay gid co dinh vdi khung xe; 11. 
Tay ddn ngoai hay don ngang; 12. Bo gidm x:6c tay don; 13. Dai gid bo nhip. 
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Nhfp dat d c3u trudc khong phai la chu ddng (hinh 4.2) thi d£u co dinh cua nhfp c6 
the dat trudc hoac sau, tuy theo each lap dat co cau Lai, con nhfp dat d c£u sau chu d6ng, 
thi dau co dinh phai dat trudc (hinh 4.3) de truyen luc d£y tot hon. 




Hinh 4.3: Bo nhip dat a cau sau 

1. GSi da; 2. Dai gift bo nhip chinh; 3. La nhip chinh (dai tihat); 4. Tai hay gia 
treo; 5. Dai giu nhip phu; 6. Bo nhip phu; 7. bo nhip chinh; 8. Quang treo; 9. Nap 
duai; 10. Nap tren; 11. Thanh noi; 12. Tam gilt nhip phu; 13. Bulong; 14. Ong ISng 
(bac); 15. Dai o'c; 16. Dinh tan. 

Tren mot so xe tai, do tai trong thay d6i trong pham vi rat ldn (khi chd hang hoac 
chay khong) ngoai bo nhfp chfnh con th£m bo nhfp phu. Khi khong chd hang hoac chd 
chua day tai, thi bo nhfp chfnh lam viec, bo nhfp phu d trang thai tu do. Luc nay, b6 nhfp 
phu chua ti vao gia dor khung hay vo xe: khi xe chd d£y tai, ca hai bo nhfp chfnh va phu 
deu lam viec, do cung cua nhfp duoc tang len. 




Hinh 4.4: Cau sau 
cua 6t6 ba edit 
chu ddng 

1. 7 . Thanh noi; 

2. True; 

3. Cau chu dong sau 

4. Goi true; 

5. Goi da nhip; 

6. Nhip. 




















Doi vdi xe co ba c£u chu dong, hai c£u sail la chu d6ng thl khong dung bo nhfp phu 
ma bo nhfp chfnh dugc dat ngugc hay cong xuong va hai dau la nhfp chfnh hay dai nha't 
dugc trugt tu do tren gia do a d£m clu (hinh 4.4). 

Khi tai trong tac dung len nhfp khong Ion, tai nhfp chi uon 6 la nhfp chfnh hay goc 
(hinh 4.5a), cac la nhfp khac tiep theo dugc lam ngSn de giam do cung. Khi tai trong 
Ion. tai nhfp dugc gia cuong them bang each uon la nhfp thu - hai khoang 1/3 vong den 
gan true thang dung (hinh 4.5b) hoac u6'n ca vong nhung co khe hd giffa hai la nhfp d^ 
chung co the co bien dang tu do dugc (hinh 4.5b, c). 




Hinh 4.5: Cac logi 
tai nhip 

a) Tai nhip dan: 
b, c) Tai nhip kep. 


D&u cac la nhfp co the la dang vu6ng goc hinh thang can (hinh 4.6a, b) hoac hinh trai 
xoan hay vat tron (hinh 4.6c). 


Hinh 4.6: Dau cac [ 
la nhip 

ajVuonggoc; r 
b) Hinh thang can; I 
c) Trai xoan (ve tron) 





1. Khung hay vo xe; 

2. Bo giam xoc ong; 
3,13. Khap noi ban le; 
4. Tay don tren; 5. Dem 
cao su; 6. Tru dung tioi 
tay ddn tren va tay don 
duai; 7. Tru dieng hay 
tru quay banh xe; 
8. True hay ngSng true 
cua bank xe; 9. Tay ddn 
duai; 10. Tru cua bo 
can bang ngang; 11. Ld 
xo; 12. Thanh noi cua 
bd can bang ngang; 
13. Khap noi ban le. 


Hinh 4.7: He thong treo doc lap cua banh xe trude kieu io xo - tay don thud'ng dung a oto con 
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- Ld xo xoan 

Lo xo xodn thudng c6 dang hinh tru dupe dung nhieu tren oto con, co he thong treo 
doc lap va co b6 giam xoc ong (hinh 4.7). 

L6 xo xoan nay, co ca'u tao don gian, kich thude nho nhung chi chiu duoc tai trong 
hudng true hay dudng tarn cua 16 xo, do do phai dung he thong tay don de truyen luc 
day va giu cho xe dupe thang bang khi chay tren duorng khong bang phlng hoac 
duong vong. 

b) Loai thank xoan 

Thanh xoan la m6t thanh thep dai, co tie't di6n tron, dan h6i theo chieu xoan van, 
dupe dung thay cho 16 xo xoan trong h6 thong treo doc lap cua ot6 con hoac xe dua. 

Thanh xoan 2 (hinh 4.8): dau sau B dupe co dinh voi khung hay vo xe 1, con ddu 
truefe A gan voi tay don 4 lien ket vdi ng6ng true cua banh xe truoc. Khi oto chuy^n 
dong tren duong, tay don 4 xoay ban le len xudng lam xoan van va dan hoi thanh xoan. 
Su dan h6i cua thanh xoan tuong tu nhip va 16 xo xoan. 

Bo phan dan h6i, dang thanh xoan, dupe dung 6 he thdng treo d6c lap, dat phia truoc 
cua oto con Oldsmobile, con phia sau cua xe nay lai dung he thong treo phu thuoc v6i 
mot la nhip don. 



Hinh 4.8: Thanh xoan va each lap dat o' can tri(dc. 

1. Khung hay vo xe; 2. Thanh xoan; 3. 0 da; 4. Tay ddn. 

c) Loai khi nen v 

He thong treo voi b6 phan dan hoi bang tui hay blnh cao su chda khi nen co hai loai 
chinh: co ap suat khi khong doi va co ap sua't khi thay doi. 

- He thong treo voi bo phan dan h6i bang blnh cao su chua khi nen co ap sua't khong 
doi (hinh 4.9) g6m co: tdi khi 3, phia tr6n c6 dinh voi khung hay vo xe 1, phia dudi ti 
vao pittong 4 gan voi tay don 5 cua banh xe. 
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a) b) c) 

Hinh 4.9: He thong treo dung binh cao su chhta khi nen vdi dp suat khong dot 
1. Khung hay vo xe; 2. Van bam khi nen; 3. Binh cao su chtia khi nen; 

4. Pittong; 5. Tay ddn; 6. True quay. 

Khi 6t6 chuyen dong, tay don 5 se quay quanh true 6 va x^y ra ba tructag hop 
chinh sau: 

* Khi xe chay tren dudng b&ng phang (hinh 4.9a). 

* Khi banh xe lan len mo dat (hinh 4.9b) 

* Khi banh xe tut xuong 6 ga (hinh 4.9c). 

- He thong treo vdi bo phan dan hoi bang binh cao su chiia khi nen co ap suat thay 
doi (hinh 4.10b) gom co: may nen khi 1, bo dieu ap 3 (pitting, xilanh), binh khi chinh 8, 
binh khi phu 6, van dieu chinh ap suat 9, binh loc d£u va nuorc 10, don d£n dong 4, binh 
loc khi 2 va 7. 



Hinh 4.10: Bo phan dan hoi va he thong treo khi nen, co dp suat thay doi 
a) Bo phan ddn hoi (l.Vo boc hai lap; 2. Vdng phan chia; 3. Vdng ham; 4. Buldng 
lap ghep); b) He thong treo khi nen co ap suat thay doi (1. May nen khi; 2, 7. Binh 
loc khi; 3. Bo dieu dp; 4. Don ddn dong; 5. Bo phan ddn hoi; 6. Binh khi phu; 
8. Binh khi chinh; 9. Van dieu chinh dp suat). 
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Khi oto lam viec, khi nen tir may nen 1 qua blnh loc d£u va nude 10, van diiu chinh 9 
vao binh chura 8, qua binh loc khi 2, tdi bd dieu ap 3, qua binh loc khi 7, vao binh chufa 
6, den bo ph&n dan hoi 5. Ndu tai trong cua 6t6 thay ddi, thi bd dieu ap 3 se tu dong dieu 
chinh ap suat khi trong bo phan dan h6i 5, bao dam khoang each giufa khung hay vo 
hoac thiing xe vdi ciu xe hay banh xe lu6n luon 6n dinh. Vi du: khi xe tai nang, don d§n 
dong 4 di len, lam pittdng trong bo dieu ap 3 di xudng, met thong dudng dan khi nen tut 
binh loc 2, tdi binh loc 7, qua binh 6 bo sung vao b6 phan dan hoi 5, tao ra ap sua't khi 
tang de nang khung hay vo xe len. Trucmg hop ngupc lai, neu tai trong cua xe giam, don 
dan dong 4 di xudng, lam pittdng trong bo didu ap 3 di I6n, md thong dubmg din khi tu 
bd phan dan hoi 5 qua binh 6, binh loc 7 vao bo di£u ap 3 (d dudi pittong) ra ngoai trdi. 

Nhu viy, chieu cao cua xe lu6n luon duoc giu 6n dinh vdi tri sd cho phep. 

d) Loai khi nen thiiy luc 

Bo phan dan hoi trong h6 thong treo khi nen thuy luc (hinh 4.1 la) gom co: than 2 va 
nip 4, giura than va nap co dat mang cao su 3 gan vdi ede di ddng hay pittong 1. Khoang 
khong gian gidi han giQa nip 4 va mang 3 chufa diy khdng khi nen, vdi ap suit thip nhdt 
khoang 250 - 700kPa (khi lam viec ap suat khi nen co the tang den 500 - 700kPa). 



Hinh 4.1 J: Bo phan dan hoi va he thd'ng treo khi nen thuy luc 
a) Bo phan dan hoi (1. Coe hay pittdng; 2. Than; 3. Mang cao su; 4. Nap; 5. Day 
cua phan than; 6. Van tiet luu; 7. Xilanh); b) He thong treo khi nen thuy luc 
(I. Thung dau; 2. Bom; 3. bo tich nang, 4. Bo dieu chinh chieu cao can bang trdi va 
phai cua xe; 5. Tay don dudi; 6. Thanh dan dong pittdng; 7. Pittdng; 8. Xilanh; 

9. Thanh noi dung; 10. Banh xe; 11. Bo phan dan hSi). 

Khoang khong gian, dudi mang cao su 3, chiia chat long, ndi thong vdi xilanh 7 qua 
van tiet luu 6. 
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Dac trirng co ban cua bo phan dan hoi kieu mang cao su la dien tich huu ich, tuomg 
umg vdi cac dudng kmh A, B va C c6 th£ thay doi trang gioi han rong. 

Khi oto lam viec hay chuyen dong tren dudng (hinh 4.11b) bom 2 cung cip chat long 
tir thung 1 vao b6 tich nang 3, qua bd di£u chinh chieu cao can bang xe hay van phan 
phoi 4 den bo phan dan hoi 11. Trong qua trinh lam vide, tuy theo dieu kien ducmg sa 
cung nhu tai trong cua xe, chieu cao can bang cua xe lu6n luon duoc giu: 6n dinh nhd 
cap pitting - xilanh (7, 8), thanh din 6, tay don 5 va b6 di£u chinh hay van phan phd'i 4, 
lam cho chat long d dudi mang 3 trong bo phan dan hoi, co ap sua't thay doi. 

He thong treo co bo phan dan h6i, loai khf nen va khi nen thuy luc vod ap sua't thay 
doi thudng dung 6 oto khach, otd tai, oto co thung ttr do va doan xe. 

3. Bo phan giam chan 

B6 phan giam chat hay giam xoc co tac dung dip tat nhanh cha'n dong hay dao dong 
cua khung hoac vo xe va banh xe bang each bien nang luqng dao d6ng ccf ning thanh 
nhiet nang toa ra mdi trirdng ben ngoai, bao dam cho xe chuyen dong 6m trdn ducmg 
khong bang phang. 

B6 giam chan co hai loai chinh: giam cha'n don va giam chin 6'ng. Ca hai loai nay 
deu la giam chin thuy luc, lam viec dtra theo nguyen tic chuyen dich cua chat long tur 
ngan nay sang ngan khac, qua cac van tiet luu hay van dieu chinh co tiet dien rit nho. 
Khi chat long di qua cac van nay, se sinh ra sure can lorn, lam dip tit hay triet tieu nhanh 
dao dong cua xe. 

a) Bo giam chan tay don 

Bo giam chan tay don (hinh 4.12) gom co: thin hay vo 1, pittdng 2 va 7, cam hay don 
quay 3, true hay chd't 4, tay don ngoai 5, thanh keo hay don doc 6, van tra 10, van ep 15, 
nip 17, ong din 12 va 13. 

Khi xe chay tren duong, b6 giam chin tay don, loai thuy luc, tac dung hai chieu (ep 
va tra) lam viec nhu sau: 

- Khi bi ep (hinh 4.12a), tay don doc 6 di 16n (theo chieu mui ten), ta co: 

* Ep nhe: Tay don doc 6 di len, qua tay don ngoai 5, true 4, cam 3 quay, diy pitthng 
7 sang phai nhe nhang, chit long hay diu a budng ben phai 9 bi nen, van ep 14 mo nho, 
chit long se bi ep theo ong dip 13 sang buong ben trai 16. Ngoai ra, cung co m6t phin 
chit long, qua khe hd giua loi 11 va ong din hudng cua van tra 10, roi theo ong 12 den 
budng ben trai 16. 

* Ep manh: Chit long co ap suit tang, thing duoc sure cang cua 16 xo 15, van ep 15 
md to, chit long tit buong ben phai 9 sang budng ben trai 16 nhieu hem, lam cho su dan 
hoi cua nhip hay bo nhip hoac 16 xo khong bi can trd. 
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- Khi bi tra (hinh 4.12b), tay don doc 6 di xuong, ta co: 



Hinh 4.12: B6 giam chan tay ddn 

1. Than hay vo: 2. Pittong; 3. Cam hay ddn quay; 4. True; 5. Tay ddn ngodi; 

6. Ddn doe; 7. Pittong; 8. Van bo sung chat long cho budng 9 va 16; 9. BuSng nen; 

JO. Van tra; 11. Loi; 12,13. Ong ddn; 14. Van nen; 15. Lo xo; 16. Buong tra; 17. Nap. 

* Tra nhe: Tay don doc di xubng, qua tay ddn ngoai 5, true 4, lam cam 3 quay, day 
pittong 2 sang trai nhe nhang, chat long 6 buong ben trai 16, theo ong din 12, khe hb 
giura loi 11 va ong din hubng cua van tra 10 trb ve buong ben phai 9. 

* Tra manh: Chat long co ap suit tang, thing sue cang 16 xo cua van tra 10, lam cho 
van nay mb to va chat long tu budng ben trai 16 trb vi budng ben phai 9 nhieu hon. 

b) Bo giam chan ong 

Bo giam chan ong (hinh 4.13a) gom co: vo hay thin 7, xilanh lam vide 8 vbi van nen 
13 va van nap 12, thanh 6 vbi pittong 10, co dat cac van th6ng 9 va 11, dem cao su 3 va 
4, vo bao ve 5, nip tren 2 va nap dubi 15, tai tren 1 lip co dinh vbi khung hoac vo xe, tai 
dubi 14 lap co dinh vbi thanh hay tay don din hubng (b he thong treo ddc lip). 

Khi xe chay tren dubng, bo giam chin ong, loai thuy lire, tac dung hai chieu (ep va 
tra) lam viec nhu sau: 

- Khi bi ep (hinh 4.13b) pittong 10 di xubng hoac thin hay xilanh 8 di len, ta co: 

* Ep nhe: Chit long hay dau trong buong B bi nen, van 9 mb, di len budng A. 

* Ep manh: Ap suit cua chit long trong budng B tang, van 13 mb tibp, lam cho chit 
long hay dlu tir budng B 16n budng A va xubng ca budng C nhidu hefn. 

- Khi bi tra (hinh 4.13c) pitt6ng di len hoac than 7 hay xilanh 8 di xubng. 

* Tra nhe: Chit long hay dau trong budng A bi nen, qua van 11, xubng budng B. 

* Tra manh: Ap suit cua chat long trong budng A tang nhieu, van nap 12 mb tiep, 
lam cho chat long hay dau tb budng A va budng C vd budng B nhieu hem. 


234 






















1,14. Tai hay vanh khuyen; 2,15. Nap; 3,4. Dem cao su; 5. Vo hay do bao ve; 6. Can pittong; 
7. Than; 8. Xilanh; 9, 11. Van thong; 10. Pittong; 12. Van nap; 13. Van nen. 


Ngoai bo giam chan tay don 
hoac ong, loai thuy luc, tac dung 
hai chieu (ep va tra) thong dung, 
tren oto con dung bo giam chan 
ong, loai khi nen thuy luc (hinh 
4.14). Loai giam chan nay, gom 
co: xilanh 4, trong co hai pittong 
chinh 3 va phu 5, tao thanh ba 
khoang chura chat long (A, B) va 
chat khi (C) vai ap suat dupe nen 
khoang 
0,7 - 2,5MPa. 

Khi 6t6 chuyen dong tren 
dudng, do co su chuyen dich 
tuefng doi gifla xilanh 4 va 
pittong 3, lam cho the tich cac 
khoang A, B va C thay d6i, tao 
ra su bii trir chat long gifia 



Hinh 4.14: Bo giam chan ong loai khi nen thuy lac 
l.Tai lap ghep vai khung hay vo xe; 2. Vo bao ve; 
3. Pittong chinh; 4. Xilanh; 5. Pittong phu hay tudo; 
6. Tai lap ghep v&i cau xe hoac tay ddn cua banh xe. 
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khoang A va B, d6ng thcfi nha su co gian cua khi nen 6 khoang C, lam dap tat nhanh dao 
dong cua khung xe hay vo xe. 

4.2. HE THONG DI DONG 

I. CONG DUNG VA PHAN LOAI 

1. Cong dung 

He thong di d6ng ma dac trung ca ban la cac banh xe, tac dung len mat dudng de 
bien chuyen dong quay tron cua banh xe chu ddng thanh chuyen dong tinh tien cua xe. 
Ngoai ra, he thong di dong con co tac dung do toan b6 trong luqng, k^ ca hang hoa... va 
thay d6i hirdng chuyen ddng cua xe. 

2. Phan loai 

He thong di dong cua 6to co thd ph^n loai nhu sau: 

a) Theo dp sudt hoi cua lop 

- Loai ap suat thap 

- Loai ap su^t cao 

b) Theo hinh dang cua lop 

- Loai thucfng hay th<5ng dung 

- Loai dac biet hay chuyen dung 

c) Theo ca'u tao cua Id'p 

- Loai co sam 

- Loai khong sam 


II. BANH XE VA CONG THUC BANH XE 


A - Banh xe 

Banh xe cua oto (hinh 4.15) gom co: vanh banh, dla, vong nep (vong chan hay vong 
ben), vong ham va lop. 

1. Vanh banh, dm, vong nep va vong ham 

Vanh banh lam blng thep dap, day vanh hinh con han vao dia. Mot ben ria (gcr) vanh 
la vong nep (chan) co vong ham giu: chat. Dubi ap suat cua kh6ng khi ben trong lop, 
vong nep ep vao vong ham va bao dam kep chat 16'p vao vanh banh. 

Tren mot so 6to tai ca ldn nhu oto MAZ-500A cua Nga v.v... dung loai banh xe kh6ng 
dia. Mat trong cua vanh banh co dang hinh c6n, lap true tiep vao mat ti cua moaya. 
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Tren mot so oto con doi m6i, vanh banh xe duoc lien ket vdi dia qua cac thanh n6i 
dang nan hoa. 



Hinh 4.15: Cau tao banh xe 
cua oto tdi thong dung 

I. Lop hoi; 2. Vanh; 

3. DTa, 4. Moaycf ; 

5. Dai oc; 6. O Ian con; 

7. Dai oc (mu); 8. Dai oc; 

9. Chot ren (gugiong); 

10. Vdng nep (chan). 

II. Vdng ham. 



Hinh 4.16: Vanh banh xe old 
1. Vdng nep (chan); 2. Vdng ham; 3. Sudti vanh. 
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Vanh banh xe thirong la lom lien khO'i hoac phAng thao roi. Loai vanh lom li6n khoi 
(hinh 4.16a) co phan lom or giua vanh va nh6 cao a hai sircm vanh bao dam giu chic tanh 
lop xe. Loai nay, thirong ducc dung tren cac xe con hay oto du lich. Loai vanh phang 
thao rcri (hlrih 4.16b, c) thucmg dung tr6n xe tai. Loai nay, co th6 thao rcri mot ben subm 
vanh (hinh 4.16c) hoac thao vong ham (hinh 4.16b) de thao va lap lop xe. 

2. Lop xe 

a) Cau tao 

L6p xe co hai loai chlnh: loai thucmg va loai dac biet. 

- Lop loai thucmg co the co sam hoac khdng co sam. 

* Lop co sam (hinh 4.17a), g6m co: mat lop 1 la mat tiep xuc true tiep veri dat hay 
duomg, co mot lerp cao su day, co tmh dan hoi cao va chiu mon. Mat lop co hoa lop hay 
mau bam, co nhieu dang khac nhau, lam tang kha nang bam va tan nhi6t. L6p dem 2 lam 
bang vai cao su chiu nhi6t va luc va dap. Thanh (h6ng) 16'p 3 cung lam bang cao su va 
noi lien vai mat lop, nhung mong hem. Khung hay ma lop 4 lam bang vai cao su. Tanh 
lop 5 6 gan mep lop tiep xuc v6i vanh banh xe, ben trong co xen ke nhung lap vai cao su 
va day thep, lam tang do ciing cho ldp kh6ng bi bat khoi vanh banh xe. 



Hinh 4.17: Lop co sam (a) va khong sam (b) 

1. Mat lop; 2. Lop dem; 3. Thanh lop; 4. Khung hay ma lop; 5. Tanh lop; 

6. Sam; 7, 9, 12. Vanh banh; 8, 13. Van; 10. Vong ham; 11. Vong chan; 

14. Lop dem bang cao su mem; 15. Lop cao su bao kin. 

Sam la m6t ong cao su dan hoi hinh vanh khuySn kin, co van de bctm khl. Van xe hay 
van cua sam la loai nut hai ma cho khong khl di mot chieu. Ca'u tao cua van (hinh 4.18a) 
gom co: than van 5 bang kim loai hoac cao su kim loai, loi 7, van kim 10,16 xo 11, d£ 16 
xo, vong cao su bao kin 9, dai oc 8 va mu van 6. Than van la ong dong thang hoac cong 
vdi de 1, dung dem 2 va dai oc 3 de kep chat hay co dinh vai sam. Ben trong than van, 
qua moi ghep ren ngu6i ta lap loi hay dhi keo 7 cua van 10 va vong cao su bao kin 9. 
Khi bam xe, co th6 dung mu van 6 (lat nguac) nai long dai oc 8, qua vong cao su bao 
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kin 9, lam yeu bdt Iuc 16 xo day len van 10. Bom xong phai day mu van 6 co dem cao su 
bit kin de tranh bui bln vao van. 



Hinh 4.18: Cac loai van xe 

a) Van kim loai; b) Van cao su kim loai; c) Van dung cho lop khong sam. 

I. Chan (de) van; 2. Long den (dem); 3. Dai oc; 4. Dai 6c; 5. Than van; 6. Mu van; 
7. Loi (ti) van; 8. Dai oc; 9. Vong cao su bao kin; JO. Van; 11. Ld xo; 12. Deld so. 


* Lop khong sam (hinh 4.17b) duoc dung nhidu 6 6t6 ddi moi, dac biet la xe co tdc 
dd cao, vanh va lop diroc lap rap thanh mot cum km hoi hoan toan. Quanh mep lop co 
m6t lop cao su mdm, bao dam km vanh xe. Van bom hoi diroc gan kin vao vanh nho 
d6m cao su. 


Lop khong sam ngay cang duoc sir dung nhieu vi ket cau don gian va do an toan cao. 
Trong truong hop bj dinh sit dam vao lop, lop cao su day se boc lly dinh sit nen hoi hay 
khong khi ra rat cham va khong anh huemg tori vide lai xe. Khi ve xubmg hay tram hoac 
qua co so sura chGa, sau khi rut dinh sit ra, ta xoay hay thay vao mot chi6'c dinh cao su 
non. Dinh cao su non nay se chay ra va lam lidn lop, do nhiet do cao cua lop khi xe 
chuyen dong. 

- Lop loai dac biet *• 

* Lop PC 

Lop PC (hinh 4.19), gom co: mat lop diroc tao thanh boi m6t so vong hoa lop 3, lip 
chat vao cac ranh giua vanh chan hay go 2 va dirdng gan hay vanh giira 4 cua lerp khung 
1. Cac vong 3 lam blng cao su co do ben cao va soi kim loai. Khi cac vong nay bi mon, 
co the thay vong mcri khac. 
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3. 


Lop PC co vong hoa lop thao rii khong 
nhung tang tubi tho ma con tao dieu kien co 
the thay doi mat hoa lop hay ma'u bam trong 
cac diPu kien lam vide khac nhau cua xe. 

Quang duemg chay quy dinh cua xe, khi dung 
ldp PC, sau khi da thay 2 - 3 lctn vong cao su 
ngoai hay m£u bam, co the len den 150.000 - 
200.000km, trong khi do quang duemg chay 
quy dinh doi voti 16'p loai thuefng (hay dang 
toroit) cua oto tai chi la 40.000km. 

* Lop co chieu ring mat clt (B) lem 

Lop co chidu rong mat cat ldfn (hinh 4.20a) 
khi co cung duemg kinh ngoai voi loai lop 
thudng, co the chin dupe tai trong cao hem va 
chat lupng su dung tot hon. Qua thi nghiem cho thay, khi co cung dieu kien sir dung d6i 
vdti lop sau la lop doi, thi khi dung lop co chieu rong Ion se giam dupe 10 - 15% trong 
lupng. Su dung 16'p co chieu rong mat cat Ion cung giam dupe mire tieu hao nhien lieu, 
tang tfnh nang thong qua va tang dupe van t6'c chuydn dpng trung binh cua xe. Lop loai 
nay co tiet di6n cat 1cm hem loai 16'p thuomg khoang 25 - 40%, lam giam dp cing cua lerp 
khung, nhb giam dupe sd lip manh (khoang 6-10 lln) va tang dupe dp dan hoi cua b4 
mat hoa lop. 



Hinh 4.19: Up PC 
1. Khung 16'p; 2. Vanh chan (gar) 
3. Vong hoa lop. 



Hinh 4.20: Lop co chieu rdng mat cat lctn (a), vanh cung rdng (b) va dang con Ian (c) 

Lop co chiiu rong mat cat ton dupe si dung cho cac xe lam viec hay chay tren duemg h6n 
hop (vtra xau, vita tot) va co ti le giua chiPu cao (H) va chidu rong (B) la H/B = 0,60 - 0,75. 

* Lop co vanh cung ring: 

L6'p co vanh cung rong (hinh 4.20b) thuomg dupe si dung tren xe tai, co tac dung lam 
tSng tmh thing qua cua xe. L6p nay khong co sam va ten cua no dupe goi theo hinh 
dang mat cdt cua lop co vanh cung ring. Chieu cao cua g&n hoa lop hay mau bam 
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khoang 30 - 60mm, con khoang each giua cac ma'u bam khoang 100 - 250mm. Ap sua't 
trong cac lop co vanh cung rong tha'p (0,05 - 0,15MPa). 

Lop co vanh cung rong co ti so H/B = 0,3 - 0,4. 

* Lop co dang con lan: 

Lop co dang con lan (hinh 4.20c) dugc sir dung tren old tai lam viec trong dieu kien 
rat nang nhoc nhu 6t6 chay tren dudng da't lay, dudng nhieu tuyet. Lop co dang con lan, 
co chieu rdng mat cat rat ldn (H/B = 0,2 - 0,3), dudng kinh mat ngoai khdng Ion 1dm con 
dudng kinh lap vao vanh lai rat be. 

Loai lop co dang con lan co ap sudt hoi khoang 0,01 - 0,05MPa va khong dung sam. 
Nhd co do dan h6i cao va ap sua't hoi rat be, nen ot6 dung loai lop co dang con lan chay 
rat em, mac dau di chuyen tren ducfng khong bang phang. Lop nay co hoa lop lam mong, 
vdi chi^u cao tha'p va bude ma'u bam Ion. 

* Lop co do ben cao: 

Lop co do ben cao (hinh 4.21) gom co: vo ngoai 
1 dugc che tao theo loai lop khong sam, lop cao su 
bao km 2 va lop mang ngan 3 lam bang hai lop vai 
sgi nilong co cudng hoa them hai lap sgi kim loai. 

Mang ngan 3 tao ra hai khoang khdng gian chufa 
ddy khdng khi nen A va B. Khdng khi dugc bom 
vao khoang A hoac B nhd van rieng, tucmg tu van 
xe (hinh 4.18). Khi lop vo ngoai 1 bi thung, do 
dinh hoac vat cung dam vao, kh6ng khi trong 

khoang B bi xa ra ngoai, con khong khi trong Hinh 4.21: Lop co do ben cao 

khoang A se han che do gap lop de xe van co the 1. Vo; 2. L&p cao su bao kin; 
chuyen ddng vai toe do 80 km/h tren quang dudng 3. Mang ngan. 

dai ma khong hong lop. 



b) Kick thitac va ki hieu ld'p 

- Kich thude lop (hinh 4.22) 

* Chieu rong mat cat: B 

* Chieu cao mat cat: H 

* Dudng kinh trong: d v 

* Dudng kinh ngoai: D 

- Ki hieu lop: 

Mot so ki hieu lop thong dung dugc bidu thi 
nhu sau: 



Hinh 4.22: Kich thude cua lop 
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• Loai lop thubmg: 

• Loai lop co ap sua't tha'p (0,08 - 0,50MPa) 

B-d 

Trong do: B - chi£u rong mat cat, tinh bang mm hoac diun (1 diun = 25,4mm); 

d - dircmg kinh trong, tinh bang mm hoac diun. 

Vf du: Lop co ki hi6u la 165 - 380 hoac 6,45 - 13 tirong dircmg nhau, tfnh bang mm 
hoac diun. Lop co ki hieu 260 - 20, trong do ba so dau tinh bang mm, con hai so sau tinh 
bang diun. 

• Loai lop co ap sua't cao (0,5 - 0,7MPa) 

Dx H 

hay D x H (khi H « B) 

Trong do: D - dircmg kinh ngoai cua lop, tinh bang mm hoac diun; 

H, B - chieu cao va chi6u r6ng mat cat cua 16p cung tinh bang mm 
hoac diun. 

• Loai lop co chieu rdng mat cat 1cm (hay mat cat rong) 

D x B x d 

Trong do: D - dircmg kinh ngoai cua 16p tinh bang mm; 

B - chi£u rong mat cat cua lop, tinh bang mm; 
d - dircmg kinh trong cua lop, tinh bang mm. 

Vi du: I6p co ki hieu 1500 x 660 x 635, trong do D = 1500mm, B = 660mm va 
d = 635mm. 

Tren 6t6 dcri mci, de cai thi6n kha nang di chuyen, giam luc can lan va hao mon ldp... 
ngudi ta con bo tri he thong dieu chinh ap sua't lop xe 6 bu6ng lai. H6 thong nay cho 
phep thay doi ap sua't khdng khi trong 16p, tuy theo di^u kien mat dircmg. 

H6 thong dieu chinh ap sua't lop xe (hinh 4.23) gom co: may nen 7, binh khi 5, b6 
di6u ap 4, van di£u chinh 2, bo phan phd'i khi 3, lop xe 6 va ap k6' 1. 



Hinh 4.23: He thong dieu chinh dp suat lop xe 
1. Ap ke; 2. Van dieu chinh; 3. Bo phan phd'i khi; 4. Bo dieu dp; 5. Binh khi; 6. Lop xe; 7. May nen. 
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Muon dieu chinh ap suat khf d lop xe, ta dung van 2 de giam ap su£t bang each dua 
khf tir trong lop 6, qua bd ph&n phoi 3 ra ngoai trdi, hoac de tang ap suat bang each dira 
khf tu may nen 7, qua blnh khf 5, bo didu ap 4, bd phan phoi 3 den cac lop xe 6. 

Vf du: khi oto chay tren dudng dat mdm, giam ap suat 16p den 0,15 - 0,20MPa 
(1,5 - 2,0 kG/cm 2 ), toe do otd khdng lorn hon 20 km/h. Khi otd chay qua vung d6ng cd 
ngap nude, vung dam lay hoac vung co tuyet phu den 0,5m phai giam ap suat lop xuong 
den 0,05 - 0,07MPa (0,5 - 0,7 kG/cm 2 ), tdc dd oto khong qua 10 km/h. Sau khi xe da 
vuert qua dugc nhung quang dudmg xa'u, phai bao dam khdng khf trong lop binh thudng 
theo quy dinh. 

B - Cong thurc banh xe 

Cong thirc banh xe dac trung cho kha nang keo bam cua oto. No gom co hai chu’ so: 
chu” so thur nhat chi so lumig ta't ca cac banh xe, so thur hai chi sd luong banh xe chu 
dong (d c^u chu dong). Trong thuc te su dung oto thudng co edng thurc banh xe la 4 x 2 
hay 4x4 hoac 6x6. 

Vf du: cong thutc banh xe 4 x 2, co nghia la oto nay co bon banh xe, trong do co hai 
banh xe la chu ddng, cd thd dat trade hoac dat sau (oto cd mot c£u chu ddng). 

Cong thde banh xe 4 x 4 cd nghia la otd nay co bon banh xe, trong do ca bdn banh xe 
ddu la chu dong (otd cd hai cau chu dong trude va sau). 

Cong thufc banh xe 6 x 6 cd nghia la: dto nay cd sau banh xe, trong do ca sau banh xe 
deu la chu dong (oto cd ba cau chu dong). 

III. CACH DAT BANH XE DAN HUONG 

Cach dat banh xe dhn hudng hay cac goc dat banh xe dan hudng, co tac dung lam cho 
dtd chuyen dong thang duorc dn dinh, quay vong duoc dd dang, tang dugc thdi gian phuc 
vu cua cac banh xe va ngudi lai dilu khien dugc nhe nhang. 

Cach dat banh xe dan hudng dugc thd hien nhu sau: 

1. Do nghieng ngoai cua banh xe 

Do hay goc nghidng ngoai a cua banh xe (hinh 4.24a) dugc tao ndn bdi mat phang 
cua banh xe va mat phang dung (a = 0°15’ - 2 o 30‘). 

Do hay goc nghidng ngoai & cd tac dung giam momen can quay vong hay giam 
nhe dugc su quay vong banh xe. Vi khoang each gida diem tiep xuc cua banh xe vdi 
mat dudng va dudng t^m true quay banh xe giam. Dong thdi, ndu cd goc nghieng 
ngoai se bao vd dugc vong bi ngoai a moayo banh xe va dai oc ham banh xe, do luc cua 
trong lugng xe g&y ra hudng theo dudng true banh xe, ep banh xe cung vdi moayo va 
6 bi trong. 


243 




2. Do chum cua banh xe 

Do chum hay bo triroe cua banh xe din hudng, tuc la each dat hay bo trf banh xe 
nghieng vao phfa trong mot goc nho tren mat phang nlm ngang theo hucfng chuychi dong 
cua xe, de triet tieu kha nang tra ngugc lai, do khe ho cua cac khefp noi giua cac thanh (d 
hinh thang lai) va cac banh rang an khdp vdi true lai (d co cau lai). Khi co do chum, 
trong thdi gian oto chuyen ddng, cac banh xe coi nhu dugc quay trd lai va song song vdi 
nhau (hinh 4.24b). 

Do chum dugc xac dinh bang hi^u s 6 cua hai khoang each giua cac dlu nut sau (A) 
va truoc (B) cua vanh banh xe nam cf chieu cao tarn banh xe. 

Do chum a dugc xac dinh nhu sau: 

a = A - B = 1,5 -s- 12,0mm 

Do chum a phu thuoc vao goc nghieng ngoai a cua banh xe va co th^ dieu chinh 
dugc nhcf dai oc giura cac don keo doc va ngang cua hinh thang lai. 

3. Do nghieng trong cua true durng 

Do nghieng trong cua true dumg hay true quay cua banh xe p dugc tao thanh giua true 
dumg va mat phing dirng cua vanh banh xe (hinh 4.24a). 

Dd nghieng trong p co tac dung lam giam mdmen can quay vong, tire la giam khoang 
each tu duong t^m true dimg den diem tidp xuc cua banh xe veri mat duerng va cho xe 
chuyen ddng thing on dinh. Vi khi xe bi quay vong, banh xe din hucfng phai quay 
quanh true dung, n6'u mat dudng cung thi phai n^ng ca phan dlu xe len, do do co luc 
can, nen banh xe co xu hucfng chuyen ddng thing (P = 0° 4- 12°). 

4. Do nghieng sau cua true dumg 

Do hay goc nghidng sau cua true dung y (hinh 4.24c) so vdi mat phing thing dung 
cung lam tang tinh on dinh cua xe khi chuyen dong thing, do tac dung cua luc phu xua't 
hien a diem tiep xuc cua banh xe vdi mat ducfng khi xe quay vong (y = 0° 7°). 

Hinh 4.25 la cac dang hoa ldp hay mail banh thucmg dung d 10'p oto. 
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Hinh 4.25: Cac dang hoa Id'p 6t6 
chay tren dudng tot (a), dudng hdn hop vita tot vita xau (b) 
va tren dudng xau (c,d). 





Chtrong 5 

HE THONG Dlfiu KHI^N 


5.1. Hg THONG LAI 


I. CONG DUNG VA PHAN LOAI 

1. Cong dung 

He thong lai dung de thay doi hudng chuyen ddng cua 6td, bang each quay banh xe 
dan hudng. 

He thong lai phai bao dam cho 6t6 chuyen d6ng chmh xac, giam va dap truyen tir 
banh xe dan hudng len vanh lai va dieu khidn nhe nhang. 

Muon cho 6to, co cau trude la dan 
hudng, vao dudng vong that chmh xac theo 
mot quy dao ma ngudi lai xe mong mu6n, 
thi cac banh xe phai lan va khong bi trupt 
ngang, nghta la cac banh xe phai quay theo 
nhung cung cung tam vdi nhau (hinh 5.1), 
tam O hay tam quay vong nam tren dudng 
keo dai cua true cau sau, con cac banh xe 
dan hudng, phfa trude, khi 6t6 chay vao 
dudng vong, thi phai quay theo nhung goc 
khac nhau. Trong trudng hop nay, banh xe 
phia trong (so vdi tam quay vong O) phai 
quay mot goc P ldn hefn, con banh xe phia 
ngoai thi quay mdt goc a nho hon. De bao 
dam cac banh xe dan hudng quay dupe vdi 
p va goc a, co the lien ket cac banh xe din 
hudng bang mot co cau gom go cac thanh va cac khdp, tao thanh "hinh thang lai", thuoc 
loai co ca'u ban 14 bon khau. 

2. Phan loai 

a) Theo so Itiong cau dan hudng 

- Loai oto co mot ciu din hudng (hinh 5.2a, c). 


2 3 



Hinh 5.1: Quay vong cua oto 
1. Thanh keo ngang; 2. Cau triidc; 3. 
Don quay cua true hay ngdng true; 4. 
Banh xe dan hudng; 5. Banh sau chu 
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Hinh 5.2: Phuong phap bo tri bdnh xe dan hudng 


b) Theo vi tri dat vanh tay lai hay vo lang 

- He thong lai vdi vanh tay lai 
dat hay bo tri d ben trai (dung 
oho cac nude theo lu$t di dudng 
ben phai). 

- He thong lai vdi vanh tay lai 
dat a ben phai (dung cho cac 
nude theo luat di dudng bdn trai). 

c) Theo dac diem ket cau hay 
loai truyen dong 

- He thong lai co hoc hay ccf 
khi, vdi he truyen luc chfnh co ti 
so truydn rat ldn (i = 15 + 41), 
cho phep co the giam duac luc 
edn thiet tac dong vao tay Ian 
Tren oto hien nay thudng dung 
bo truyen luc chinh, con duoc 
goi la ccf ca'u lai, vdi nhieu dang 
hay loai khac nhau (hinh 5.3), co 
the la: 





Hinh 5.3: Mot so loai co cau lai 







+ Loai true vit - banh vit, kieu banh rang hinh quat hay cung rang dat giua hoac ben 
canh (hinh 5.3a, b). 

+ Loai true vit - tay quay hay chot khdrp (hinh 5.3c). 

+ Loai true vit - con lan (hinh 5.3d) 

+ Loai thanh rang - banh rang 

+ Loai h6n hop (true vit - dai oc - don quay) v.v... 

- He thong lai co hoc hay co khi co cuong hoa (trq luc lai), thi chuyen dong cua vanh 
tay lai, co su ho trq cua chit long hay chat khi co ap luc hoac dien luc... bao dam cho 
viec dieu khien cua nguoi lai duqc an toan va nhe nhang hon. 

II. CAU TAO VA NGUYEN LI LAM VIEC 

1. He thong lai co hoc, loai thiremg 

He thong lai co hoc hay co khi, loai thuerng hay khong co cucrng hoa (tro luc lai) duoc 
the hien nhu sau: 

a) He thong lai ccf hoc , loai true vit - banh vit 

He thong lai co hoc, loai true vit - banh vit, dang banh rang hinh quat (hinh 5.4) gom 
co vanh tay lai hay vo lang 1 co dinh voi true lai 2. True lai duqc I6ng hay dat trong 6ng 
lai va n6i voi co c&'u lai hay bo truyen luc chinh, loai true vit 3 va banh vit, dang banh 
rang hinh quat 4. True cua banh rang hinh quat co dinh vdri don quay dumg 5, thanh keo 
doe 6 noi ban le vdi don quay dung 5 va don quay ngang 7. Mat bich 8 va true hay 
ng6ng true cua banh xe din hudng 13 quay xung quanh true (tru) dimg 12, dong thoi ntfi 
co dinh vdi thanh n6i 9, thanh ngang 10 va dim do hay clu truefe 11. 

7. Vo lang hay vanh tay lai ; 
2. True lai; 3. True vit; 

4. Banh vit dang hinh quat; 

5. Don quay dieng; 

6. Thanh keo doc; 

7. Don quay ngang; 

8. Mat bich; 9. Thanh noi; 

10. Thanh ngang; 

11. Cdu trieac hay dam do; 

12. True (tru) dung; 

13. True hay ngdng true cua 
banh xe ddn hudng. 

Hinh 5.4; He thong lai co hoc, loai true vit banh vit 
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Khi thay doi hirdfng chuyen dong cua oto, gia thu quay vong sang ben phai, ngircti lai 
phai quay vd lang hay vanh tay lai 1 theo chieu kirn dong ho, qua cd ca'u lai (true vlt 3 
va banh rang hinh quat 4), don quay 5, thanh keo doc 6, don quay ngang 7, lam cho mat 
bich 8 va true cua banh xe 13 or bdn trai quay xung quanh true dung 12 theo chi4u quay 
cua vo lang, ddng thofi qua thanh noi 9 va thanh ngang hay thanh d£y 10, lam cho mat 
bich va true cua banh xe dan hudmg ben phai cung quay theo chieu quay cua vo lang. 

b) He thong lai co hoc, loai thanh rang - banh rang 

He thong lai co hoc, loai thanh rang - banh rang (hinh 5.5) gom co: vanh tay lai hay 
vo lang 1 co dinh vdi true lai 2. True lai 2 l6ng hay dat trong ong lai va noi vdi true banh 
rang A cua cor ca'u lai 3. Thanh keo 4 co dinh vdi thanh rang B cua co ca'u lai va noi ban 
14 vdi tay don 5. Tay don 5 c 6 dinh vdi true hay ngdng true 7 cua banh xe dan hudng 8 
va quay xung quanh true dirng 6. 



Hinh 5.5: He thong lai ccf hoc, loai thanh rang - banh rang 
1. Vo lang; 2. True lai; 3. Ccrcau lai; 4. Thanh keo; 5. Tay ddn; 6. True (tru) dung; 

7. True hay ngong true; 8. Banh xe ddn hudng. 

Khi thay doi hudng chuyen ddng cua 6to, gia thir quay vong sang ben trai, ngudi lai 
phai quay vanh tay lai hay vo lang 1 theo chi4u mui t6n hay ngUde chi4u kim dong h6, 
qua ca ca'u lai 3, thanh keo-4 va tay ddn 5, lam cho true 7 cua banh xe dan hudng 8 d 
ben trai quay xung quanh true dung 6 theo chidu quay cua vd lang, dong thdi qua thanh 
keo 4’, tay ddn 5’ lam cho true 7‘ cua banh xe dan hudng ben phai 8' cung quay xung 
quanh true dung 6' theo chieu quay cua vo lang hay banh xe dan hudng bdn trai 8. 

2. He thong lai co hoc, loai cufrng hoa 

He thong lai cd hoc loai cudmg hoa hay trd luc lai thudng dung nha't la chat long hay 
chat khi co ap sua't va dien hay dien tCr. 

a) Bo tro luc lai thuy luc hay chat long 

- Bo trd luc lai thuy luc, loai thudng: 

Bo tro luc lai thuy lire loai thudng hay khong dung dien tu (hinh 5.6) duoc lap dat d 
he thong lai cd hoc, gom cd: true 3 cd ba van hay pittdng trudt 13, 20 va 23 dung d4 
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A 9 


dong md cac 16 din dlu 14, 15 va 16 a 
canh xilanh 4. Xilanh Inc 8 vdi pitt6ng 
9. Bom 1, thung dlu hay chit long 24, 
co clu lai 18 co don quay a, thanh n6i 
21 va 6, banh xe din hirdng 7,16 thong 
din dlu 5 va 12 6 pittong hay van truot 
13 va 20,16 xo 12, cac dudng dlu hay 
ong din dlu 2, 10, 11 va 17. 

Khi thay d6i hirdng chuyen ddng 
cua 6t6 gia thir quay vong sang trai, 
ngudi lai xe phai quay v6 lang 19 sang 
trai hay nguoc chieu quay cua kim 
d6ng h6, qua co cau lai 18 co don quay 
a, thanh noi 21, lam cho true 3 chuyen 
dong di len, pittong hay van truot 13 
md 16 din dlu 14, pittong 20 dong 16 
din dlu 16, con pittong 23 lai mcf 16 
din dau 15. Dlu hay chit long co ap 
suit, nh6 bom 1, tCr thiing dlu 24, qua 
bom, theo ong din 2 vao buong hay 
khoang B 6 xilanh 8, dly pittdng 9 dich 
chuyen sang trai, qua thanh noi b, lam 
cho banh xe din hudng 7 quay sang 
trai, dong th6i qua thanh noi 6, lam cho 
xilanh 4 cung dich chuyen len tren. 
Dlu 6 bu6ng A (trong xilanh 8) bi ep, 
theo ong din 11 vao bu6ng H (trong 
xilanh 4), roi theo 16 15, ong din 17 trd 
ve thung dlu 24. 



Hinh 5.6: Bo trcr luc lai thuy luc, loai thudng 

1. Berm; 2, 10, 11, 17. Ong ddn dau; 3. True 
hay van; 4. Xilanh hay than van; 5, 22. L6 
thdng dan dau; 6,21. Thanh noi; 7. Banh xe 
dan huerng; 8. Xilanh; 9. Pittong; 12. Ld xo; 
13, 20, 23. Van hay pittong truot co' dinh 
tren true; 3, 14, 15, 16. L6 ddn dau; 18. Co 
cau lai; 19. Vdnh tay lai; 24. Thung dau. 


Nhu vay, quan he vi tri gifia cac 16 din dlu 14, 15 va 16 cua xilanh 4 vdi cac van hay 
pittong truot 13, 20 va 23 cua true 3 lai trd v6 nhu luc ban dlu. Do do, dlu khong duoc 
cung cap tiep vao xilanh 8. Neu muon quay banh xe din hudng 7 m6t goc lorn hon, cln 
tiep tuc quay vanh tay lai. Khi cln lai vong sang phai, ngudi lai xe phai quay vanh tay 
lai hay vo lang theo chidu nguoc lai. Luc nay, trinh tu xly ra tuong tu tren nhung dlu se 
di tir thung dau, qua bom, ong din 2,16 16 vao bu6ng E cua xilanh 4 roi theo 6ng din 11 
vao buong hay khoang A cua xilanh 8, dlu tir buong B theo ong din 10 vao bu6ng D cua 
xilanh 4, qua 16 15, 6ng din 17 de trd ve thung dlu 24. 

Lo xo 12 co tac dung tao cam giac cho ngudi lai khi dieu khi6n hay quay vanh tay lai, 
con cac 16 5 va 22 tranh hrnh thanh d6 chan kh6ng d bu6ng C va E trong xilanh 4. 
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Ap sua't lorn nha't cua d£u, do bcfm cung cap, khoang 5 - lOMPa, con c6ng sua't dan 
dong bom chi&rn 2-5% c6ng sua't dong co cua oto. 

- Bo trq luc lai thuy luc, loai dien tu 

B6 tro luc lai thuy luc, loai dien tu (hinh 5.7) g6m co hai kh6'i co ban la khd'i thuy lire 
(bom d£u 6, b6 dieu ap 7) va khoi dien t£r (cam bien 1, b6 di£u khi^n trung tam 2, co ca'u 
chap hanh 8). 



Hinh 5.7: Bo trof luc lai thuy Itfc loai dien tu: 

1. Cam bien goc xoay cua true tay lai; 2. Bo dieu khien trung tam; 3. Acquy; 

4. Cong tac; 5. Thiing hay cacte dau; 6. bom dau; 7. Bo dieu dp; 8. Van dien tut; 

9. Xilanh; 10. Pittong; 11. Thanh noi; 12. Ddn quay ngang; 13. Cam hay ngSng 
true; 14. Bank xe dan huefng; 15. True hay chd't diitng; 16. Thanh noi cua hinh 
thang lai; 17. Thanh keo doc; 18. Ddn quay dutng; 19. Ca ca'u lai; 20. True lai; 

21. Vo lang hay vanh tay lai. 

Khi nguefi lai xoay v6 lang 21 sang phai hay sang trai de thay d6i hudng chuyen 
dong cua oto, cam bie'n 1 cung cap thong tin ve gdc quay cua true tay lai hay vd 
lang, b6 dieu khi&i trung tam 2 se danh tin hieu hay dilu khi£n co ca'u chap hanh 8 
dang van dien tvr (tuong tu true co ba van hay pittdng truot tr6n hinh 5.6), dong mcr 
cac dudng diu co ap sua't tCr nguon cung cap nang luong la bom d£u 6 tdi xilanh 9, 
lam pittdng 10 chuyen dong sang phai hoac sang trai. Pittdng chuyen d6ng sang trai 
(hinh tr£n), qua thanh nd'i 11, don quay ngang 12 va ng6ng true 13 lam banh xe dan 
hudng 14 quay sang trai hay quay xung quanh true dting 15, d6ng thori qua thanh ndi 
16 cua hinh thang lai, banh xe dan huemg b£n phai cung quay theo chi£u quay cua 
banh xe dan hudng ben trai 14. 
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b ) Bo trg Itfc la,i loai khi 

Bo trg lire lai, loai khf (hinh 5.8) gom c6: xilanh 1, pittdng 2, binh chua khf 4, may 
nen 5, don quay 11 co dinh vdi don ngang 10, van kep 9 va 13. 



Hinh 5.8: Bo trg lUc lai loai khi 

I. Xilanh; 2. Pittong; 3, 7, 15. Dudng ddn khi; 4. Binh chua khi; 5. May nen khi; 

6. Dong ho do dp suat khi; 8, 14. Lo thong v&i khi trod; 9, 13. Van kep; 10. Don 
ngang dong md van kep; 11. Ddn quay ddn dong ddn ngang 10; 12, 20. Thanh dan 
dong; 16. Vo lang; 17. True lai; 18. Ca can lai (true vit a - banh vit b); 19. Ddn 
quay dung c6dinh vefi true cua banh vit; 21. Can day cua pittong; 22. Thanh (ddn) 
keo doe; 23. Ddn quay ngang; 24. Cam hay ngSng true; 25. Banh xe dan htfcfng; 

26. True hay cho't dung; 27. Thanh noi cua hinh thang lai. 

Khi thay doi hudng chuyen ddng cua 6t6, gia thur quay vong sang ben trai, ngirefi lai 
xe phai xoay vanh tay lai hay v6 lang 16 (theo chieu mui ten), qua true lai 17, ccf cau lai 
18, don quay dufng 19, thanh 20 dich chuyen sang trai keo thanh 12 va don 11, lam cho 
don ngang 10 &&y van kep 9 di xuong. Khf nen tir binh chua 4, theo duong 7 vao buong 
hay khoang A len buong B r$i theo dudng 3 tdi khoang D cua xilanh 1, day pittong 2 
sang trai, qua c3n 21, thanh 12, thanh keo doc 22, ddn quay ngang 23, cam hay ngdng 
true 24 lam cho banh xe dan hudng 25 quay sang trai. Luc nay, khoang e cua xilanh 1 
van duoc thong vdi khf trdi nhd dudng 15, buong B', buong C va 16 14. 

Khi edn lai vong xe sang phai, thi phai xoay vd lang theo chieu ngugc lai va trinh tu 
qua trinh xiy ra tuong tu tren nhung van kep 9 dong dudng dan khf tir buong A sang 
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buong B, d6ng thbi n6i thong khoang D, bu6ng B va buong C voi khi trdi. Van kep 13 di 
xuong khi tit bu6ng A va buong B' theo dudng 15 vao khoang E day pittong 2 sang ben 
phai..., lam cho banh xe dan hudng 25 lai quay sang ben phai. 

Trong he thong lai co hoc, dugc trg luc lai bang khi nen, thi luc tu van kep truyen l£n 
vo lang phai ti le voi ap suit khi trong xilanh luc 1 va ti le vdi sue can quay vong, tao 
n6n cam giac cho nguefi lai xe ve sure can mat dudng khi quay vong. 

B6 trg luc lai, loai khi thudng lam vid c vdi ap suit khi nen khoang 0,5 - 0,7MPa. 

c) Bo trg luc la,i loai dien 

He thong lai co hoc, loai cudng hoa bang dien (hinh 5.9) gom co hai phan co ban la: 
phln truyen dan co hoc hay co khi va phan truydn din di6n. 

Phan truyen din co hoc hay co khi bao gom: vo lang hay vanh tay lai 15, true (tru) lai 
14 co dinh voi true cua banh rang B cua co clu lai. Co clu lai thuoc loai banh rang B va 
thanh rang A. Thanh rang A la m6t phan cua true 6, true nay l6ng hay luon trong true 
cua dong co di€n 7 hoac true cua roto C. Phln ben phai cua true 6, co ren dang true vit D 
luon an khefp vdi dai 6c 8, nhd cac vian bi clu (truyln dong vit - dai oc). Thanh noi 5, 
don quay ngang 4 n6i c6 dinh vdi true hay ng6ng true 2 cua banh xe din hudng 1 va co 
the quay xung quanh true hay tru dung 3. 

Phln truyln din dien hay bo trd luc lai loai dien hay dien tur g6m co: cam bien 13, b6 
dieu khien trung tarn 12 va co clu chip hanh la ddng co dien 7 voi r6to C co gin dai oc 8. 



' Hinh 5 . 9 .* Bo trg luc lai loai dien 

1. Banh xe dan hudng; 2. True hay ngSng true; 3. True (tru) dung; 4. Ddn quay 
ngang; 5 . Thanh noi; 6. True truyen dong; 7 . Dong ccf dien; 8. Dai oc; 9. Ong cao 
su che bui; JO. Cong tac; 11. Acquy; 12. Bo dieu khien trung tarn; 13. Cam bien; 

14. True lai; 15. Vo lang hay vanh tay lai. 

Khi ngufri lai xoay vo lang 15 sang trai hole sang phai de thay doi hudng chuy^n 
dong cua oto, cam bien 13 cung clp thong tin goc quay cua true tay lai hay vo lang, 
bo dieu khien trung tam 12 se danh tin hieu hay di6u khi&i co clu chip hanh la dong co 
di6n 7, lam cho roto C va dai 6c 8 (co dinh vdi rdto) quay. Khi dai oc 8 quay, true 6 se 
dich chuyeai sang phai hole sang trai, tuy theo chi6u xoay cua vd lang hay chieu quay 
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cua roto C, qua thanh noi 5, don quay ngang 4, true hay ng6ng true 2, lam cho banh xe 
din hudng 1 quay sang phai hoac sang trai theo yeu c&u cua ngudi lai xe. 

Hinh 5.10 va hinh 5.11 la bd trp lire lai thuy lire va vi tri lap dat h6 thong lai cua ot6 
zil-130 (Nga). 

Bo trp lire lai thuy lire cua otd zil-130 (hinh 5.10a) dupe b6 tri chung trong mot tong 
thanh hay mot khoi vdi cor ca'u lai. True vit 16 an khdp vdi dai 6c 25 theo kieu truydn ddng 
bi cau de giam ma sat, con thanh rang lien khoi vdi pittong 24 va dai 6c 25, lu6n an khdp 
vdi banh rang hinh quat 20. True cua banh rang hinh quat 21, dupe c6 dinh vdi don quay 
dung hay can chuyen hudng. Chuyen dong quay cua true tay lai hay vd lang dupe bien 
thanh chuyen dong tinh tien cua pittong thanh rang 24 hay dai 6c 25, keo theo su quay cua 
banh rang hinh quat 20 qua true 21, lam quay don quay dung hay edn chuyen hudng. 



Hinh 5.10: Bo trcf luc lai thuy luc cua oto zil-130 (Nga) 

1. Binh dau; 2. Bo loc; 3. Bern ddu; 4. Van dieu dp; 5. Van an toan; 6, 7, 9. Lo tiet 
hiu; 8. Duefng dau di (cao dp); 10. Dudng ddu ve (hSi). 11. Van bi (ddu ve); 12. Lo 
xo; 13. Pittong phan luc; 14. Nap phai; 15. Van truert; 16. True vit; 17, 26. O bi; 

18. Than van; 19. Nap trai; 20. Banh rang hinh quat; 21. True banh rang hinh 
quat; 22. Xilanh; 23. Nap xilanh; 24. Pittong - thanh rang; 25. Dai oc. 

Khi 6to chuydn dpng thang, van trupt 15 n4m dr vi tri trung gian va d£u tir berm 3 (loai 
canh gat) theo ong dan 8, qua dudng d^u hay 16 d than van trupt roi theo ong dan 10 trd 
vd thung dau 1 (binh 5.10a). Khi oto re phai, van trupt 15 di chuyen sang trai hay xuong 
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dirai va mcf dirorng dau hay 16 dc d£u co ap su£t tu ong dan 8 toi chay vao khoang B, day 
pittong - thanh rang 24 sang trai, lam quay banh rang hinh quat 20, tao luc xoay v6 lang 
duoc nhe nhang hofn (hinh 5.10b). Khi 6t6 re trai, qua trinh lam viec cua bo trp luc lai 
thuy luc xiy ra tucmg tu nhung d^u tir ong dan 8 chay vao khoang A, con d£u tir khoang 
B lai duoc noi thong voi du6ng dau 10 de trd v6 thung dau 1 (hinh 5.10c). 



Hinh 5.11: Vi tri lap dat he thong lai cua dto zil-130 (Nga) 

1. Berm dau; 2. Binh dau; 3. Ong ddn dau thap dp; 4. Ong dan dau cao ap; 5. True 
tay lai; 6. Vo lang hay vdnh lay lai; 7, 9. Khdp ededang; 8. True cacdang; 10. Vo 
bo trcf luc lai thuy luc va ccf cdu lai; 11. Ddn quay dung hay can ddn hu&ng. 



Hinh 5.12: Bo tra luc lai thuy luc cua dto MAZ-500 (Nga) 

1. Van truot; 2. Chot hinh cdu cua ddn quay dveng hay can chuyen hu&ng; 3. Chot 
hinh cdu cua thanh keo doe; 4. Than hay vo cua kh&p hinh cdu; 5. Xilanh luc; 6. Can 
pittong; 7. Kh&p ban le; 8. Dam doe cua xe; 9. Pittong; a, b, c, d: Ong ddn dau. 
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Hinh 5.12 va hinh 5.13 la bo tro luc lai thuy lac cua 6t6 MAZ-500 va h6 thong lai cor 
hoc co bb trq luc lai thuy luc cua 6t6 MAZ-66 do Nga san xuit. 

Bo tro luc lai thuy luc cua ot6 MAZ-500, khac voi 6t6 zil-130, kh6ng bo tri chung trong 
mot tong thanh vbi co cau lai, ma dat rieng. Bo trq luc nay (hinh 5.12) gbm co: xilanh luc 5 
che tao lien khoi vbi van truot 1 (van phin phoi hay van dilu khien) va than hay vo 4 cua 
khbp hinh ciu. Pittong 9 co can 6 noi vbi dam doc 8 cua xe qua khop ban le 7. 

Khi oto chuyen dong thang, van truot hay van phan phoi 1 nam 6 vi tri trung gian va 
dau tu bom theo ong dan a qua dubng d£u hay 16 6 than van truot, roi theo ong din b tro 
ve thung dau. 



Hinh 5.13: He thong lai co hoc co troluc lai thuy luc, 
khong bo tri chung voi co cau cua oto FA3-66 (Nga) 

// ** +S 

l, 2. Ong dan dau; 3. Ong (bac) lot; 4. Ong trU0; 5. Van truot; 6. Nap; 7. Than (vo) 
van; 8. Ong dan dau ve ; 9. Thung dau; 10. Bo loc; 11. Than bom; 12. Van dieu dp; 

13. Van an toan; 14. L6 tie't hfu; 15. Ranh dau; 16. Ong ddn dau cao dp; 17. Hoc 
(khoang) cung cap dau; 18. Roto; 19. Don quay dung (can chuyen hudng); 20. Thanh 
keo doc; 21. Vo lang; 22. Thanh keo ngang; 23. Can pittong; 24. Xilanh luc. 

Khi oto chay vao dubng vong, gia thir re phai, do tac dong cua don quay dung hay can 
chuyen hudng b co ciu lai, chot 2 dich chuyen sang ben phai, van truot 1 mb va dong 
dubng diu hay 16 de dau co ap suit tu bom theo 6ng din a, qua van truot, r6i theo ong din 
d vao khoang B cua xilanh luc 5, lam cho xilanh nay chuyen dong sang phai, vi pittong 3 
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dung yen, d£u a khoang A bi ep se theo ong dan c, qua van trupt va ong dan b de trd vd 
thung d£u. Khi xilanh luc 5 chuydn dong sang phai, keo theo chot hinh c£u cua thanh keo 
doc 3, qua tay don ngang, lam cho banh xe dan hudng quay sang phai theo yeu chi cua 
ngudi lai. Khi xe re trai thi qua trinh xay ra ngupc lai, nghia la diu co ap sua't t£r bom, theo 
ong dan a qua van trupt va ong dan c vao khoang A cua xilanh luc, con dau tur khoang B se 
theo ong dan d qua van truot va ong dan b de trd ve thung d&u. Luc nay, xilanh luc 5 
chuyen dong sang ben trai, qua chot 3... lam cho banh xe dan hudng quay sang trai. 

Ngay nay, nhieu oto dac bidt la xe con 
kieu mdi co he thong lai chuyen huong ca 
bon banh xe, trade va sau. Cac banh xe 
sau dupe chuyen hudng hay be lai mot 
each tur dong tuy theo goc xoay cua vd 
lang hay vanh tay lai va toe dp chuyen 
dong cua xe. De tang tmh 6n dinh khi cho 
xe chay vao dudng vong, tren nguyen tic 
co ban la phai bao dam banh xe sau xoay 
cung chieu vdi banh xe trade khi xe chay 
vdi toe do cao (hlnh 5.14a) hoac banh xe 
sau xoay nguoc chieu vdi banh xe trude 
khi xe chay vdi toe dp thap (hinh 5.14b). 

Vi du: Qua thu nghiem cho xe chay 
vao dudng vong, ngudi ta thay rang, neu 
xe chay tren dudng cao toe hay chay vdi 
toe dp cao, khi danh tay lai sang trai hay 
xoay banh trade sang trai mot goc 8° thi 
banh xe sau cung xoay sang trai vdi mot 
goc nho hon, khoang 1,5°. Con nd'u cho xe 
chay cham ma vd lang lam cho banh xe 
trude xoay 30° thi cac banh xe sau se xoay nguoc chieu vdi mot goc la 5°. 

Cac banh xe sau cung nhu cac banh xe trude khi chuyen hudng, hay xoay sang trai 
hoac sang phai, dupe dan ddng bang co khi, thuy luc, dipn hoac hdn hop. 

5.2. HE THdNG PHANH 

I. CONG DUNG VA PHAN LOAI 

1. Cong dung 

He thd'ng phanh co tac dung giam toe dp chuyen ddng, dung va giCr oto d trang thai 
dung ydn. 



b) 


Hinh 5.14: Quan he chieu xoay 
ua banh xe sau (2) so vdi banh xe trude (1) 
a) Xoay cung chieu; b) Xoay nguoc chieu. 
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He th6'ng phanh gom c6 ccf clu phanh va co clu din dong. 6 oto hien dai thirong six 
dung hai loai ca clu phanh: cd ca'u phanh 6 banh xe (phanh banh xe) va cd ca'u phanh or 
tren true truyen dong (phanh trung tam). 

2. Phan loai 

a) Theo kha nang dieu khien 

- Phanh chan 

- Phanh tay 

b) Theo khd nang truyen dong 

- Phanh dlu (thuy lire) 

- Phanh khi (hoi) 

- Phanh cd hoc (cd khi) 

II. CAU TAO VA NGUYEN LI LAM VIEC 

A - He thong phanh, loai thurfrng 
A.l . Phanh chan 

1. Phanh dau 

1.1. Phanh dau, loai thixdrng 

Phanh dlu hay phanh thuy luc, loai thuemg hay khdng co b6 tro luc phanh thuctng sir 
dung hai loai: loai tang hay trb'ng phanh va loai dia phanh. 

1.1.1. Phanh dau loai tang hay trong phanh 

1 . 1 .1. 1 . Ca'u tao va nguyen li lam viec 

Phanh dau hay phanh thuy luc, loai tang hay trong phanh (hlnh 5.15) g6m co: ban 
dap 4 noi ban le vdi cln pittbng 10, pitting 9, 16 xo 3, xilanh chfnh (xilanh cai) 8 noi 
thong vdi cac xilanh phu (xilanh con) hoac xilanh phanh 7, qua cac ong din 3. Trong 
xilanh phu co dat 16 xo va hai pittong 2 gin hay lap vao hai dlu tren cua guo'c phanh hay 
ma phanh 1,16 xo h6i vi hay 16 xo keo 6. 

Khi phanh, nguod lai xe tac dung vao bln dap 4, qua cln 10, pitt6ng 9 dich chuyen sang 
phai ep 16 xo 5, lam dlu trong xilanh chrnh 8 bi ep theo ong din 3 tori xilanh phu 7, dly 
pittong 2 ra, thing 16 xo 6, lam cho ma phanh 1 ep sat vao tang hay trong phanh cua banh xe. 

Khi khong phanh, nha ban dap 4,16 xo tra dly pittong 9 sang trai, qua cln pittong 10, 
ban dap tro v6 vi tri ban dlu, dong th6i 16 xo hoi vi 6 keo ma phanh 1 tach khoi trong 
phanh. Lo xo 6 xilanh phu 7 co tac dung giCr cho pittdng 2 6 b£n trai va ben phai khong 
tiep xuc voi nhau. 
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Hinh 5.15: He thd'ng phanh thuy luc loai trong phanh 
1. Ma phanh (guoc phanh); 2. Pittong; 3. Ong dan; 4. Ban dap; 5. Ld xo tra; 

6. Ld xo hoi vi (keo); 7. Xilanh phu; 8. Xilanh chinh; 9. Pittong; 10. Can pittong. 

1.1.1.2. Cac b6 phan chinh 

- Co cau phanh 

Co cau phanh, loai tang hay trtfng phanh (hinh 5.16) g6m co: dia cd' dinh hay mam 
phanh 3, tren lap ma phanh (guoc phanh) 6 va xilanh phu 2. Phan diroi cua dia 3 co cac 
chot 14 voi banh hay cam lech tarn 13. Cac ma hay guoc phanh 6, mpt diu dupe dat tren 
cac chot 14 6 phan lech tarn 13, mpt dau tua vao day cua pittong or xilanh phu 2. Dudfi 
tac dung cua 16 xo hoi vi 4 cac ma phanh 6 ducfc ep sat vao banh hay cam dieu chinh 11. 
Tren be mat cua ma phanh co gan tarn ma sat 7, phfa trudc dai va phia sau ngdn dl tang 
hieu qua phanh cung nhu bao dam mon d6u hern. De giu* cho ma phanh chuyen d6ng on 
dinh trong mat phdng thang durng, tren dia hay mam phanh 3 co gin cac tarn (ban, vong) 
din hudng 5. 

Khi tac dung vao ban dap phanh, diu co ap suit cao khoang 8 -s* 9MPa (80 4- 90 kG/cm 2 ) 
truyin den xilanh phu 2 tao nen luc ep tren cac pitt6ng, diy cac ma phanh 6 ep sat vao 
mat trong cua trong phanh 17 va tien hanh qua trinh phanh. Khi nha phanh hay nha ban 
dap phanh, 16 xo 6 se keo cac mi phanh tro lai vi tri ban dau, giua tim ma sat 7 va trdng 
phanh 17, xuat hien khe ha lam cho qua trinh phanh dupe ket thuc. 

Trong qua trinh su dung, cac tarn ma sat gin vao ma phanh se bi hao mon, lam cho 
khe ho giua tam ma sat va trong phanh tang len. Vi vay, de bao dam an toan khi phanh, 
ta phai tien hanh dieu chinh lai khe her vefi m6t gia tri theo quy dinh cua nha san xuat 
bing each xoay hay dieu chinh banh cam 11 va chot 14. 
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4 5 6 



Hinh 5.16: Ccrcau phanh 

1. Nap hay chup che bid; 2. Pittong; 3, Xilanh phu; 4. Ld xo hoi vi (keo); 5. Tam 
dan hudng; 6. Md phanh (guoc phanh); 7. Tam ma sat; 8. DTa hay mam phanh; 
9. Tang hay trong phanh; 10. Chot dieu chinh; 11. Banh cam dieu chinh; 
12. Bulong dieu chinh; 13. Vdng dem; 14. Ld xo; 15. Vdng dem dan hoi; 16. Dai 
oc; 17. Vdng lech tarn cua chd't 10; 18. Tam dem cua chot. 


- Co ca'u d^n dong phanh 

Co ca'u dan dong phanh, loai thuy luc (hinh 5.17) gom co: than xilanh 11 che tao lien 
kh6'i vdi binh chtia d£u D, pittong 14 co vong d6m chan d£u bang cao su 5. Vong dem 
nay lam ch6 tua cho 16 xo 13, qua mu hay loi 16 xo. D£u ben phai cua 16 xo 13 tua tr£n 
nap cao su cua van ngtroc chieu 7. O gifia van nay, co lap van tang ap 8 vdri 16 xo 6. Day 
cua binh chura d^u D co hai 16 noi thong vdi xilanh 11:16 di6u hoa B va 16 bu dau C. 

Khi tac dung len ban dap phanh, qua tay don 20, qua thanh keo 18, lam cho pittong 
14 dich chuyen sang ben phai, ap sua't dau trong khoang E bat dau tang len, van tang ap 
6 mef va d^u di vao dudng ong dan chinh 12 teti cac xilanh phu 6 co ca'u phanh. 

Khi ngudi lai xe nha ban dhp hay kh6ng phanh nu:a, dutii tac dung cua 16 xo tra 13 va 
16 xo 19, ban dap phanh va thanh keo 18 cung nhu pittong 14 lai tro ve vi tri ban d^u. 
Trong tru6ng hop nay, ap sua't 6 khoang E cua xilanh 11 giam nhanh, lam van nguqc 
chieu 7 mo, d£u se tCr duomg dan dau chinh 12, xilanh phu tro v6 khoang E. Mat khac, 
dau th khoang H qua sau 16 A tren dinh pitt6ng 14,16 xo ta'm, dang sao 4, lam u6'n cong 
mep cua ph6t hay vong dem chan dtlu 5 de sang khoang E. Lo xo 13 duoc tinh toan sao 
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15-20mm 



Hinh 5.17: Co cau dan ddng phanh 

1. Vdng ham (chan); 2. Vdng dem; 3. Vdng chan ddu (phot); 4. Ld xotam, dang 
hinh sao co sdu canh; 5. Vdng dem chan ddu; 6. Ld xo van tang dp; 7. Van nguoc 
chieu; 8. Van tang dp; 9. Nap kiem tra; 10. Nap binh ddu; 11. Binh ddu 1dm chung 
vdi xilanh chinh; 12. Ong dan ddu; 13. Ld xo tra (hoi); 14. Pittong; 15. Chup cao 
su bao ve; 16. can pittong; 17. Dai Sc ham; 18. Thanh keo (ddn); 19. Ld xo; 

20. Tay don ban dap phanh. 

Xilanh phu hay xilanh lam vi6c dat cr banh xe co tac dung tao ra luc ep d£y ma 
phanh ep sat vao mat trong cua trd'ng phanh de giam hoac dirng han tdc d6 quay cua 
banh xe. 



Hinh 5.18: Xilanh phu d banh xe 

1. Xilanh phu; 

2. Ld ddu; 

3. 9. Pittong; 

4,11. Nap hay chup bao ve; 

5, lO.Uti; 

6, 8. Phot (cup pen); 

7, Ld xo. 


261 






Xilanh phu hay xilanh phanh hoac xilanh con (hinh 5.18) g6m c6: xilanh 1, trong dat 
hai pittong (3, 9). Be d£u phanh khong chay ra ngoai, tren dinh cac pitt6ng co dat cac 
phot cao su 6 va 8. Trong xilanh co dat 16 xo 7 d4 ep sat phot cao su (6, 8), pittong va 
dau tren cua ma phanh vao nhau. Tren pittong,a phia doi dien voi ma phanh co lap u ti 
(5, 10) hoac can day n6'i ban le voi ma phanh. Ngoai ra, 6 xilanh con dat nap (chup) bao 
ve (4, 11),16 d&u 2 va van xa. 

Hinh 5.19 va hinh 5.20 la ccf cau phanh va co cau dan ddng thuy lire loai trong phanh 
thuOng dung d 6t6 co tai trong nho va trung binh. 



Hinh 5.19: Ccf cau phanh thuy luc loai trong phanh thudng 
dung d old co tai trong nho vd trung binh 

1. Bdnh cam dieu chinh; 2. DTa (mam) phanh; 3, 7. Xilanh; 4. Ld xo hoi vi (keo); 

5, 10. Nap che bui; 6, 8. Phdt (bat) cao su; 9, 14. Pittdng; 11, 15. Can day; 12. 

Van (vit) xa; 13. Ld xo; 16. Dai oc ham; 17,21. Ma (guoc) phanh; 18, 22. Tam ma 
sat; 19. Chot dieu chinh; 20. Vong lech tam; 23. Tam dan hiX&ng. 

1.1.2. Phanh ddu loai dia phanh 

Phanh dau hay phanh thuy v luc, loai dia phanh cung co co ca'u dan d6ng tuong to nhu 
phanh dau, loai tang hay trong phanh, chi kJhac co co ca'u phanh dat cf banh xe. 

Co ca'u phanh dau, loai dia phanh co nhieu loai, co th£ la xilanh c6' dinh hoac di 
chuyen, trong do co dat mot hoac hai pittong chuyen dong lam nhiem vu ma phanh tac 
dung vao hai mat cua dia phanh (quay cung voi banh xe) d6 giam toe d6 hoac dimg 
chuyen ddng cua banh xe 6to. 


262 



Hinh 5.20: Co cau dan dong thuy lUc loai trong phanh 
thti&ng dung a oto co tai trong nho va trung binh 
1. Ban dap phanh; 2. Ld xo hoi vi (keo) cua ban dap phanh; 3. Can pittdng; 

4. Pittdng; 5. Ld xo tdm; 6. Vdng dent (bat) cao su; 7. Tam dem; 8. Ld bu ddu; 

9. Ld xo tra (hoi); 10. Xilanh; 11, 12. Ong dan dau; 13. Binh (bau) chita ddu; 

14. Van nguoc chie'u; 15. Van tang dp; 16. Nap kiem tra; 17. Ld dieu hod ddu. 

Ca cau phanh loai dia phanh (hinh 5.21a) gdm c6: dia phanh thirdng che tao bang 
gang 10, diroc lap co dinh vdi moaycr 12 nhb buldng 11. Ma phanh 9 co dinh vci xilanh 
2 trSn co gan tam ma sat 7. Pittdng 3 lam nhidm vu ma phanh cung co ta'm ma sat 6. 
Xilanh 2 chuyen dong tinh tien trong ranh dan hudng cd' dinh. 

Khi phanh xe 6to tac dung vao ban dap phanh, ddu tit xilanh chmh theo 6'ng dan 1 
vao khoang A cua xilanh 2 (hinh 5.2a, c); ddy pittdng 3 di chuyen sang trai va xilanh 2 
chuyen dong sang phai, lam ma phanh 9 vdi tdm ma sat 7 va pittdng 3 vcri tdm ma sat 6 
ep chat vao dia phanh 10, toe dd quay cua dia phanh hoac banh xe se giam hodc dfifng 
han. Khi pittdng di chuyen sang^ trai, phot 4 bi udn va xodn do tac ddng cua pittdng va 
dia phanh (hinh 5.21c). 

Khi khong phanh hay nha phanh, ap sudt trong khoang A cua xilanh giam va dudi tac 
dung cua phot 4, pittdng 3 va xilanh 2 tret vi vi tri ban dau, nghTa la cac ma phanh tach 
khoi dia phanh (hinh 5.21b). 

Hinh 5.22 la co cdu phanh ddu, loai dia phanh co xilanh cd dinh lap dat 6 banh xe. 













Hinh 5.21: Co cau phanh ddu loai dia phanh 
1. Ong dan ddu; 2. Xilanh; 3. Pittong; 4. Phot cao su; 5. Chup che bui bang cao su 
6, 7. Tam ma sat; 8. Vanh bdnh xe; 9. Ma phanh cd'dinh voi xilanh; 10. DTa phanh; 
11. Buldng; 12. Moayo; 13. True hay ngong true cua bdnh xe. 



Hinh 5.22: Co cau phanh ddu, loai 
dia phanh co xilanh dat cd'dinh, lap 
dat d bdnh xe. 

1. DTa phanh; 2. Ma phanh; 

3. Gia dd lap dat pittdng va xilanh; 

4. Ong dan ddu; 5. Moayo; 

6. Vanh bdnh xe. 


Cac 5t6 con hien dai co v co c&'u dan d6ng phanh, loai thuy luc hai dong (hai chu 
trinh). Co cau nay co dac diem la duemg ddu tCr xilanh chfnh diroe chia lam hai dudng 
rieng biet dan tori xilanh phanh (phu) banh trude va xilanh phanh banh sau. 

Co cau dan dong nay vdi cac chi tiet hay b6 phan chmh (hinh 5.23) gom co: xilanh 3, 
trong co dat hai pittong 1 va 5, khoang I noi thong voi xilanh phanh banh tnrdc, bang 
ong dan ddu a con khoang II ndi thong vdi xilanh phanh banh sau cua 6t6, bang dng dan 
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diu b. Ca hai khoang I va II cua xilanh 3 deu duoc noi thong qua vong phot, 16 9 va 10 
vdi mot binh diu chung 11, ben trong co thanh hay vach ngin c. 

Khi phanh tac dung vao ban dap phanh, qua thanh din 7, lam cho pittong 5 va 1 chuyen 
dong sang phai, qua trinh tang ap bit diu. Diu di tut khoang I, qua 6ng din a, tori xilanh 
phanh 6 banh xe trade va ttr khoang II, qua ong din b, tdi xilanh phanh b banh xe sau. 

Khf khong phanh, diroi tac dung cua 16 xo 4, pittong 1 va 5 lai tro vi vi tri ban diu. 



Trong trudng hcfp, vi du co su co hay diu giam ap suit do bi rd ri 6 duong diu thtr nhit 
noi vdi khoang I, thi ngucri lai phai tac dung tiep hay them luc vao ban dap phanh, pittong 
5 tiep tuc dich chuyen sang phai, tdi gin pittong 1 hon. ap suit diu b khoang II cung tang 
len va duong diu thu hai noi thdng vci xilanh phanh 6 banh xe sau vin giu duoc kha nang 
lam viec. Khi dau bi ro ri, 6 co ciu din d6ng phanh, loai thuy luc thi phai tim each khic 
phuc ngay, vr hanh trinh cua ban dap phanh tang len va anh hucflng den sue khoe ngudi lai. 

1.2. Phanh dau , loai cu&ng hod 

Tren mot so xe 6t6 dung phanh diu, co trang bi them bo circrng hoa hay b6 tro luc 
phanh, loai chan khong hoac khi nen h6 tro luc dap chin phanh giup ngudi lai do ton sue 
khi phanh. 
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1.2.1. Bo tro luc phanh thuy life loai chan khdng 

Bo tro luc phanh thuy lire loai chan khong (hinh 5.24) gdm co: budng hay khoang 
chan khong IH, nhd ong d duoc ndi vdi dudng ong nap cua ddng ccf qua van mdt chidu 13. 
O vi tri khong su dung phanh hay ngudi lai chua dap phanh (hinh 5.24a) duefi tac dung 
cua 16 xo, van khf 4 dong, van chan khdng 5 mo, lam cho khoang II ngan each vciri 
khoang I nhumg lai noi thOng vdi khoang III. Luc nay, dd chan khdng d hai khoang II, 
III bang nhau va bang dd chan khdng tren dudng ong nap cua dong co. Do khdng co do 
chenh ap tren hai mat cua mang 2 hay giua khoang III va khoang IV (khoang IV noi 
thdng vdi khoang II qua dng dan h), nen 16 xo 12 dly mang 2 sang trai. 



Hinh 5.24: Bo tro lau phanh thuy lac loai chan khdng 
1. Vo (bau); 2. Mang; 3. Tong van; 4. Van khi; 5. Van chan khong; 6. Mang; 

7, 9. Xilanh; 8, 10. Pittdng; 11. Thanh (can) ddn; 12. Ld xo; 13. Van mot chieu. 

Khi phanh, ngudi lai dap chan phanh, d£u tir xilanh chlnh qua dng din c, vao xilanh 7, 
vdi ap luc P day pittdng 8 va mang 6 di ldn dong van chan khdng 5, mcf van khf 4. Luc 
nay, khoang II ngan each vdi khoang III nhimg lai noi thdng vdi khoang I (hinh 5.24b). 
Khdng khf tCr ngoai trdi, qua dng din a tran vao khoang II va khoang IV lam tang ap suat 
khf d day, trong khi do khoang III vln tiep tuc ndi thdng vdi dudng dng nap. Nhd su chenh 
ap giua khoang IV va III mang 2 bi dly sang phai, nen 16 xo 12, qua thanh din 11, lam 
pittdng 10 dich chuyen sang phai ep dlu trong xilanh 9, theo dng din b, tdi xilanh phu hay 
xilanh phanh a banh xe. Nhu vay, do chan khdng trong dudng dng nap khi dong co lam 
viec, da tao them luc cho pittdng 10, giup sire hay tro luc cho ngudi lai khi phanh. 

Khi khdng phanh, nha ban dap chan phanh, ap suit dlu trong dudng dng a giam va 
dudi tac dung cua cac 16 xo, van khdng khf dong, van chan khdng md, lam mang 2 lai 
trd vi vi tri ban dlu. 

Trong trudng hop, mlt do chin khdng trong dudng dng nap, hay phanh ngudi, co 
nghia la phanh khdng co tro luc, ngudi lai phai In chan that manh vao ban dap phanh. 
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Dau phanh tir xilanh chinh, qua ong din c, van hinh c6n A a diu ben phai cua thanh dan 
11,16 B giua pittdng 10 va 16 C cua phdt diu (cup pen) tdi xilanh phu cr banh xe, bao 
dam phanh xe dircfc binh thucTng. 

1.2.2. B6 tra life phanh thuy luc loai khi nen 

Bo tra lire phanh thuy luc loai khi nen (hinh 5.25) gom co: vo 4 cua tong van, trong 
co dat hai van khi nen (19, 20). Lo xo 5, 6 va 7. Mang 8 n6l vai pitt6ng 9 cua xilanh 10. 
Xilanh va pittOng tra luc (13,12) cua khi nen. Xilanh va pittdng tra luc (18, 16) cua khi 
nen - thuy luc. L6 xo 11 va cac 6ng dan d^u (a, c, d) va dan khi (b, h, i). 



13 14 


Hinh 5.25: Bo tra life phanh thuy life loai khi nen 
1. Ban dap phanh; 2,10,13,18. Xilanh; 3, 9,12,16. Pittong; 

4. Vo cua tong van; 5, 6,7,11,17. Ld xo; 8. Mang; 14. Thanh (can) dan. 

15. Van edn cua thanh dan; 19, 20. Van khi nen. 

Qua trinh lam viec cua b6 tra luc phanh thuy, loai khi nen co the chia ra lam hai 
truang hop sau: 

- Trucmg hop binh chua khi nen du ap luc: 

Trong truang hap nay, ngudi lai tac dung vao ban dap phanh 1, dau tir xilanh chinh 
(cai) 2, nha pittong 3 ep, theo ong dan a vao xilanh 18, d$y pittong 16 ep hay bam dau qua 
ong dan c tori xilanh phu (con) a banh xe, d6ng thai mat khac d^u cung tur 6ng din a theo 
ong din d tdi xilanh 10 diy pittong 9 sang phai, lam mang 8 kh6ng cho khoang A thong 
v6i khi trofi va day van 20 de md van 19, cho khi nen tir binh chua theo ong b vao khoang 
A roi theo ong din i tdi khoang B cua xilanh 13. 6 day, khi nen diy pittCng 12 va thanh 
14 sang phai, tao luc diy pittong 16, giup sue hay trq luc cho nguai lai khi phanh. 
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Khi khong phanh hay nha ban dap chan phanh, ap sua't dau trong 6ng a giam, dudi tac 
dung cua cac 16 xo (5, 6, 7,11, 17), cac van khi nen (19,20), pittong (9, 12, 16) va mang 
8 lai tro ve vi tri luc ban dau. Luc nay, khi nen trong khoang A, qua 16 k a mang 8 va 
ong dan h ra ngoai tr6i. 

- Truong hop binh chua het khi nen 

Trong truong hop nay, co th6 do su co bat thubng hay dot ngot xay ra, lam cho binh 
chura het khi nen, ma mudn phanh duoc, thi ngubi lai phai tang luc dap chan phanh. D£u 
tur xilanh 2 theo ong dan a vao xilanh 18, qua van hinh c6n 15 6 d^u b6n phai cua thanh 
14,16 g giua pittong 16 va 16 e cung 6 gifla phcft (cup pen), roi theo ong dan c tori xilanh 
phu (con) 6 banh xe. 

2. Phanh hoi 


a) Cdu tao va nguyen li lam viec 

Phanh hoi hay phanh khi (hinh 5.26) gom co: may nen 1 dat g^n ddng co, binh chua 
khi nen 2 vdi dong h6 ap sua't 3, ong dan khi 4 den co ca'u lau kinh 6 buong lai, van ph6i 
khi 5, ong dan khi 6, ban dap phanh 7, 6ng noi m6m 8 va 15, ma hay guoc phanh 9 va 
18, b^u hay bat phanh 10 trong co dat mang cao su 16 va 16 xo 14, thanh dan (d^y) 11, 
don quay 12 co dinh vdi banh cam hay qua dao 13,16 xo h6i vi (keo) 17. 



Hinh 5.26: He thong phanh hen 

1. May nen klu; 2. Binh chua khi nen; 3. Dong ho dp suat; 4. Ong dan khi den cct 
cdu lau kinh a buong lai; 5. Van phoi khi; 6. Ong dan den ban phanh; 7. Ban dap 
chan phanh; 8, 15. Ong noi mem; 9, 18. Ma hay guoc phanh; 10. Bau hay bat 
phanh; 11. Thanh dan (day); 12. Ddn quay; 13. Banh cam hay qua dao; 14, 17. Ld 
xo; 16. Mang cao su. 
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Khi phanh, ngu6i lai tac dung vao ban dap 7 de dieu khien van phtfi khf 5, khf nen t£r 
binh chua 2, co ap suat 0,5 - 0,7MPa, theo 6ng din 6 tdi blu phanh 10, lam cho mang 
cao su 16 co gin thanh dly 11 dich chuyen sang trai (banh xe trade) hoac sang phai 
(banh xe sau), qua don quay 12, lam banh cam (qua dao) 13 quay va dly ma phanh 9 ra, 
ep sat vao tang hay trong phanh cua banh xe, d6ng thdri 16 xo 17 bi keo cang ra. 

Khi khong phanh, ngudi lai nha ban dap 7, ducri tac dung cua 16 xo 17, ma phanh 9 tach 
khoi trong phanh cua banh xe, dong thoi cung do 16 xo 14, mang cao su 16 bi dly ve vi tri 
ban dlu va khi nen tir bau phanh 10, theo ong 6, qua van phdi khi 5 dupe xa ra ngoai tr6i. 

b) Cac bo phan chink 

- May nen khi: 

May nen khi dung de cung cap khi nen cho he thdng phanh hoi lip dat tren 6to. May 
nen khf, loai pittong chuyen d6ng tinh ti^n (hinh 5.27) gom co: true khuyu 1, pittdng 2, 
van tang ap 4, van nap 5, xilanh 6 va banh dai 7. 
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Hinh 5.27: May nen khi 

I. True khuyu may nen; 2. Pittong; 3. Khoang (buong); 4. Van tang dp; 

5. Van nap; 6. Xilanh; 7. Banh dai dan dong may nen (tut dong cocua otoj. 

May nen khf loai hai xilanh, kieu pittong chuyen dong tinh tien nay lam viec nhu sau: 
Trong hai xilanh 6, khong khf lln lugrt dupe nap va nen. Khi pittong di xuong, do ap suat 
giam, khong khf di vao xilanh, qua van nap 5. Khi pittong di 16n lam kh6ng khf trong 
xilanh bi nen, qua van tang ap 4 vao khoang hay buong 3 6 nap xilanh den binh chura khf. 

- Blu phanh 

Blu phanh (hinh 5.28) gom co: vo 1 va nip 3, gitra vo va nap dat mang cao su 2. Thanh 
din dong 4, mot dlu co dinh vdi mang 2, mot dlu lip blng ren vdi ong ndi 10 qua dai oc 
dieu chinh 12. Lo xo 6 va 7 long ngoai thanh 4, ep sat vao vong ddm 8 6 ben phai. 
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Ilinh 5.28: Bau phanh 

1. Vo hay than; 

2. Mang cao su; 3. Nap; 

4. Thanh ddn dong; 

5. Ong noi mem; 

6. 7. Ld xo; 8. Vdng dem; 

9. Buldngcodinh bau phanh; 

10. Ong ndi ren; 

11. Ddn quay; 

12. Dai oc ham; 

13. Vien bi ham; 

14. True vit; 15. Banh vit; 

16. True quay cua banh cam; 

17. Banh cam hay qua dao. 

Qua trinh lam vide cua bau phanh hay bat phanh nhu sau: 

+ Khi phanh, khi nen tur van phdi khi theo 6ng noi mem 5 vao khoang A (ben trai mang 
cao su 2), co ap suat 1cm hofn khoang B (ben phai mang cao su 2) hay thing dude lire cang 
cua 16 xo 6 va 7, dly mang cao su 2 sang 
phai, qua thanh din dong 4, ong ndi ren 
10 vofi dai oc didu chinh 12, lam cho don 
quay 11, banh vit 15 va banh cam 17 quay 
xung quanh duhng tim cua true 16, dly 
ma phanh (gude phanh) ep sat vao trdng 
phanh cua banh xe. 

+ Khi khong phanh ap suat khi nen 6 
khoang A giam, 16 xo 6 va 7 cang hay 
dan ra, day mang cao su 2 sang trai, qua 6 
thanh din dong 4, ong noi ren 10 vdi dai 
oc dieu chinh 12, ket hop veri 16 xo hoi vi 
6 dia phanh, lam cho don quay 11, banh 
vit 15 va banh cam 17 quay theo chieu 
ngtfcfc lai, ma phanh tach khoi trong 
phanh cua banh xe. 

Hinh 5.29: Co cdu phanh hoi loai trong phanh 

Muon di6u chinh phanh hay khe ho / True quay cua banh cam; 2. Banh cam (qua 
gifla trong phanh va ma phanh, phai thao dao); 3. Ld xo hoi vi (keo ); 4. Ma (guoc) 
hay ndi vit dinh vi cua vien bi ham 13, phanh; 5. Tam ma sat; 6. Chot dieu chinh. 




270 




roi xoay true vft 14, lam banh vft 15, true 16 va banh cam hay qua dao 17 quay theo. 
Cac dinh hay mui cua banh cam, tifijp xuc hay ti sat d diu ma phanh, lam cho ma 
phanh dich chuyen ra xa hoac vao gin trdng phanh, bao dam di6u chlnh dupe khe her 
theo yeu ciu. 

- Co cau phanh 

Ca cau phanh dung trong he thong phanh hcri cung co ciu tao tuemg tu nhu phanh 
dau, chi co khac la xilanh phu dupe thay th£ bang qua dao hay banh cam vdi hai nhiem 
vu; day ma phanh va diiu chinh khe ho phanh (hinh 5.29). 

- Van phoi khf 

Van phoi khi hay tong van phanh (hinh 5.30) g6m co: don dieu khien hay tay don 1, 
van nap 2, don ngang 3, mang hay 16 xo ta'm 4, 16 xo 5, tru van hay c3n d^y 6, van xa 7, 
cac ong dan khf 8, 9 va 10. 



Hinh 5.30: Van phoi khi hay ttfng van phanh 
1. Ddn dieu khien; 2. Van nap; 3. Don ngang; 4. Mang hay Id xo tarn; 5. Ld xo; 

6. Tru van; 7. Van xa; 8, 9.10. Ong ddn khi. 

Qua trinh lam viec cua van ph6'i khf hay tdng van phanh co the chia lam ba th6i ki 
nhu sau: 

+ Khi kh6ng phanh hay luc mcri nha phanh: 

Trong thcri ki nay (hinh 5.30a), 16 xo tarn 4, dupe che tao bang thep la, co d6 dan hoi 
cao, cong len phfa tren, van nap 2 dong va van xa 7 md. Kh6ng khf hay khf nen tu bdu 
phanh trd lai theo 6ng dan 9 vao fchoang A roi theo d'ng dan 8 ra ngoai trod. 

+ Khi phanh: 

Trong thdi ki nay (hinh 5.30b), ngudi lai tac dung vao ban dap phanh, don dieu khidn 
1 ah tru van 6 di xuong, qua 16 xo 5, lam cho mang 4 cong xud'ng dudri, d<5ng thdi don 
ngang 3 cung djeh chuyen xuong theo. Do 16 xo cua van xa y£u hem 16 xo cua van nap 
nen don ngang 3 se day vom xa 7 xuong trude de dong kin ong din 8 khong cho khf nen 
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ra ngoai trdi. Sau khi van xa dong, dau ben trai cua don ngang 3 tiep tuc di xuong, lam 
cho van nap 2 md va khf nen tuf binh chuta khf theo dng din 10, qua van nap vao khoang 
A roi theo dng din 9 den blu phanh. 

+ Khi tiep tuc phanh hay khong nha ban dap phanh: 

Trong then ki nay (hinh 5.30c), do ap suit cua khi nen qua van phdi khf cung cap cho 
cac blu phanh da du hay bao hoa, nen d phfa dudi mang hay 16 xo tain 4, trong khoang A 
co mot ap luc 1cm day mang 4 cong lSn phfa tren mot ft va luc de cua don ngang 3 d van 
nap 2 giam, ddng thdi dudi tac dung cua 16 xo van nap, lam van nap dong (khong cho khf 
nen tu binh chtfa khf, qua dng din 10 vao khoang A), trong luc do, van xa 7 vln ddng. Do 
do, qua trinh phanh vln duqc tiep tuc cho den khi ngudi lai nha ban dap phanh. 

A.2. Phanh tay 

Phanh tay hay phanh durng xe co tac dung tranh cho 6t6 lan banh tiep hoac "tu bo" 
khi xe da do tren dudng (tat may hoac khong gai so). 

Phanh tay thudng din dong bang co khf vao co hai loai chfnh: co clu phanh lip tren 
true ra cua hop sd hoac lip d banh xe sau. 

1. Phanh tay co co cdu phanh lip tren true ra cua h6p sd 

Phanh tay co co clu phanh lip tren true ra cua hop sd (hinh 5.31) gom co: ma phanh 
1 va 5,16 xo hoi vi 3, dla hay mSm phanh 6, banh cam hay qua dao 7, thanh ndi 8, tay 
don 9 va 13, tay phanh 10, tay ham (khoa) 11, banh rang hinh quat 12 thudng xuyen an 
khdp vdi vlu d dlu dudri cua tay ham 11, chot 4 va tang hay trdng phanh 2. 


Hinh 5.31: Phanh tay co ca cau 
phanh lap tren true ra cua hop so 
1,5. Ma (guoc) phanh; 

2. Tang hay trdng phanh; 

3. Ld xo; 4. Chot; 

6. Dia (mam) phanh; 

7. Banh cam (qua dao); 

8 . Thanh ndi; 9,13. Tay ddn; 

10. Tay phanh; 11. Tay ham; 

12. Banh rang hinh quat. 
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Mu6n ham hay phanh khi dtmg xe, da tat may hoac khong gai so, ngudi lai dung tay 
ep hay bop tay ham 11 vao sat tay phanh 10 de va'u d d&u dudi tay ham 11 khong an 
khbfp vdi vanh rang cua banh rang hinh quat 12, r6i day tay phanh cung vdri tay ham 
sang phai (hay ve phi a sau cua xe), qua tay don 9, thanh noi 8, tay don 13, lam cho banh 
cam 7 quay day ma phanh 1 va 5, ep sat vao trdng phanh 2. 

Khi khong phanh phai keo tay phanh va tay ham ve phia trai hay ve phia sau cua xe, 
qua cac tay don, thanh noi, banh cam quay theo chieu ngupc lai va dudi tac dung cua 16 
xo 3, lam ma (guoc) phanh tach khoi trong phanh, ddng thdi khi bo tay ra, tay ham se 
khong bi ep sat tay phanh 10, lam cho vau 6 d£u dudi cua tay ham lai an khdp vdi vanh 
rang cua banh rang hinh quat 12, bao dam cho hop so hay true truy6n d6ng cua hop so 
lam viec binh thudng. 

2. Phanh tay, co co cau phanh Idp d banh xe sau 

Phanh tay co co cau phanh ldp d banh xe sau hoac sir dung chung vdi co c£u phanh cua 
phanh chan (hinh 5.32) gom co: thanh dan 2 cung vdi tay phanh 1 dat trong budng Lai, 
dudi bang dong ho. Thanh dan 2 noi liln vdi dau day cap 4. Cac con lan hay rong roc 3 va 
5 dan hudng cho day cap. Day cap 4 bat chat vao dau A cua thanh dan trung gian 6. True 
7 lap tren thanh 6 va dupe noi vdi thanh can bang 9. Thanh dan 6 lap ban \6 tren gia do va 
co the quay quay chot B, dau kia cua thanh dan noi vdi 16 xo 8 d mau hay moc D. 
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Hinh 5.32 : Phanh tay co co cau phanh lap a banh xe sau 
1. Tay phanh; 2. Thanh dan; 3, 5. Con lan (rong roc); 4. Day cap; 6. Thanh dan 
trung gian; 7. True ren vd bulong; 8. Ld xo; 9. Thanh can bang; 10, 21. Day cap 
dan dong phanh; 11. ong luon cap; 12, 20. Ma (guoc) phanh; 13. Ld xo hoi vi; 
14. Don quay; 15, 17. True quay cua ddn 14 va thanh noi 19 lap co dinh tren ma 
phanh (20, 12); 16. Thanh truyen dong; 18. Banh cam dieu chinh, co dinh vdi ma 
phanh 12; 19. Thanh noi. 
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Thanh can bang 9 phan bd deu luc phanh truyen qua day cap 10 va 21 tofi ca cau 
phanh d banh xe trai va phai phia sau. Ben trong ca c£u phanh, day cap 10 va 21 duac 
ludn qua dng dan hudng 11, ong nay co dinh vdi dia hay mam phanh. Dau cuoi day cap 
duac noi vdi don quay hay c£n dan ddng 14, d diem M. 

Khi phanh, ta keo tay phanh 1 sang phai hay ve phia sau xe, qua day cap 10, don 
quay 14 quay xung quanh true 15, ep chot 16 (d dilm C) dich chuyen sang trai, qua 
thanh noi 19, d£y banh cam 18 cung vdi ma phanh 12 vao trong phanh cua banh xe. Sau 
do, don quay 14 tua (ti) vao chdt 16 cung d di£m C, qua true 15 va tidp tuc day ma 
phanh 20 ep sat vao trong phanh cua banh xe. 

Khi khong phanh, ta day tay phanh 1 sang trai hay ve phia trade xe, do tac dung cua 
16 xo 8 va 13, cac ma phanh 12 va 20 se tach khoi trdng phanh cua banh xe. 

Loai phanh tay co cdu phanh lap d banh xe sau thudng dung d 6t6 con. 

De bao dam an toan cho xe, ngoai phanh chan va phanh tay, d mdt so 6to con trang bi 
them he thong phanh phu va du phong. He thdng phanh phu dung dd giu toe dd co dinh 
cua xe trong thdi gian dai (vi du xudng doc dai) theo phuong thde ham ddng ca bang 
each ngimg cung cap nhidn lieu vao xilanh va dong cac duong dng nap. 

He thdng phanh du phong dung di dimg xe trong trudng hop ca'p bach khi phanh 
chan bi hong. Nguydn tdc ca ban cua he thdng phanh du phong la khi khdng khi (vi du: 
phanh hai) d he thdng phanh chan xa ra ngoai, co 16 xo cua bo tich nang luang dan ra, 
lam cho ma phanh cua ca cdu phanh d banh xe sau hoat dong dd ham xe lai. 

B - He thong phanh, loai co chong trtfot let (ABS) 

Trong qua trinh phanh otd, ap sudt ddu phanh 
hoac khi nen tang dan len, lam cho luc phanh 
cung tang theo. Cac banh xe duac phanh co th£ 
bi ham cting hay khoa, dac biet la khi lire phanh 
ldn hon luc bam cua banh xe vdi mat ducmg, thi 
cac banh xe se bi truat let tren mat duefng. Trong 
trudng hop nay, oto se mdt on dinh hudng cung 
nhu mat hoan toan kha nang didu khien va gay 
nguy hiem. Chmh vi vay, trdn cac loai 6t6 hien 
dai, thudng co trang bi bd hay he thdng chong 
truat let khi phanh, goi tat la ABS. He thdng 
chong truat ldt (ABS) lam viec theo nguyen If tu 
dong dieu chinh ap suat m6i chat edng tac (dlu 
phanh hoac khi nen) d trong ca ca'u dan dong 
phanh hay luc phanh, bao dam kha nang bam 

cua banh xe vdi mat dudng ludn lu6n duy tri duac d trang thai lam viec toi uu. 



Hinh 5.33: D6 thi thay doi he so' 
bam doc ((ft) va he so bam ngatig (<p 4 ) 
theo do truat tuang doi (A) 
cua banh xe khi phanh 
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Qua thuc nghiem tha'y rang, khi phanh xe neu banh xe cf trang thai vita lan vura truot 
let, tuc la muc do truot let vao khoang 10 - 30% (hinh 5.33) thi lire bam doc va luc bam 
ngang cua banh xe deu tuong doi Ion. 

H£ thd'ng phanh co chong truot ldt, loai thuy luc hoac khi nen, dieu khien bang 
dien tit rat da dang hay nhi£u kieu khac nhau, nhung d^u co hai h& thdng hay nhom 
co ban: he thdng phanh, loai thuong (co cau phanh va co cau dan dong thuy luc hoac 
khi nen) va h6 thOng tu dong dieu chinh ap sua't m6i chat c6ng tac (dSu phanh hoac 
khi nen) de thay d6i luc phanh (cac cam bien, bo di€u khien trung tarn va co ca'u 
chap hanh). 

He thong phanh co chong truot \6t (ABS) loai thuy luc, dieu khien bang dien tu, 
dang so do khoi (hinh 5.34) g6m co: he thO'ng phanh loai thuong (xilanh chinh 5, xilanh 
phanh 6) va he thong tu dong dieu chinh ap sua't d£u phanh (cam bi6'n 1, b6 di6u khi^n 
trung tam 2 va co ca'u chap hanh 3, thuefng la cac van dien tu. 



Hinh 5.34: So dS khoi he thong phanh co chong truot let (ABS) 
loai thuy luc dieu khien bang dien tu 
1. Bo cam bien van toe goc banh xe; 2. Bo dieu khien trung tam (ECU); 

3. Co cau chap hanh; 4. Nguon ndng luong; 5. Xilanh chinh (cai); 

6. Xilanh phu (con) Obanhxe; 7. Ban dap phanh. 

Khi phanh cam bien 1 ghi nhan thong sd hay trang thai lam vife cua banh xe (nhu 
van toe goc banh xe) roi chuyen thanh tin hieu dien de cung ca'p cho b6 dieu khien trung 
tam (ECU) 2. Bo dieu khi^n trung tam se xir li thdng tin cua cam bien theo mdt chuong 
trinh da vach san trong may tinh, sau do chi huy hay ra lenh hoac dieu hanh viec dieu 
chinh ap suat dau phanh hay luc phanh o co ca'u chap hanh cung bang tin hieu dien da 
dupe khuech dai. Dau phanh dupe truyen tu xilanh chinh 5, qua co ca'u chap hanh 3 den 
cac xilanh phu (con) hay xilanh phanh d banh xe 6 de! ep ma (guo'c) phanh vao trong 
phanh hoac dla phanh va tien hanh phanh hay ham banh xe. 
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He thong phanh, c6 chong tram let (ABS), loai thuy lac dieu khien bang dien tit cua 
dtd con TOYOTA CELICA (hinh 5.35) gdm co: cac cam bien 1 va 2, duoc dat d cac 
banh xe trade va banh xe sau, ghi nhan thong tin vi v$n tdc g6c cua banh xe, dudi dang 
tin hieu dien cung ca'p cho bo dieu khien trung tarn 3 (ECU). Bd dieu khien trung tarn se 
xd ly thdng tin nhan duoc roi ra lenh cho co c£u chap hanh 6 dieu chinh ap sua't dau 
phanh deh tdng xilanh phanh d banh xe that hop If sao cho dd traeft X giaa banh xe va 
mat dudng trong qua trinh phanh chi thay d6i trong gidi han cho phep quanh gia tri X 0 
tdi uru tuong dng vdi cp max , turc la do traeft nam trong khoang 0,1 h- 0,3. 



Hinh 5.35: He thong phanh co chong tru0 let (ABS), 
loai thuy life, dieu khien bang dien tic cua oto con TOYOTA CELICA (Nhat) 

1 , 2. Cac cam bien dat d banh xe trude va sau ; 3. Bo dieu khien trung tam (ECU); 

4, 7. Roto cua cam bien banh xe sau va banh xe triidc; 

5. Den chi thi cua ABS; 6. Cct cau chap hanh. 

Khi phanh, cac che do lam viec cua he thdng chdhg truot l£t (ABS) cua xe con 
TOYOTA CELICA x£y ra nhu sau: 

1. Che do phanh binh thirdng 

6 che do phanh binh thudng ABS khdng hoat dong, luc do do truot X nho hon 10%. 

Khi phanh, ngudi lai tac dung vao ban dap phanh 21 (hinh 5.36), ap sua't dau trong 
xilanh chinh 20 bat dau tang len, dau theo dudng dng 9, 10, qua Id b vao khoang A, rdi 
theo dudng dng 4 tdi xilanh phanh 3 d banh xe. 

Khi ngudi lai nha ban dap hay khdng phanh, dudi tac dung cua 16 xo d xilanh 
chinh va tay don cua ban dap phanh, ban dap phanh lai trd ve vi tri ban d£u, dong 
thdi ap sudt d£u trong xilanh phanh cung giam va d^u chuyen ddng theo chieu nguqc, 
tor xilanh phanh ve xilanh chinh. Dau cung tir khoang A qua van mdt chieu 7 trd ve 
xilanh chinh. 
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Hinh 5.36: Che do phanh binh thit&ng 
1. Can bieti toe do goc banh xe; 2. Dia phanh; 3. Xilanh phanh; 

4, 8, 9,10,11,14,16. Ong ddn dau; 5. Co cau chap hanh (co van dien tit 12, 13); 

6. Ld xo hoi vi; 7, 17,19. Van mot chieu; 12, 13. Van dien tit; 

15. Binh chtia dau; 18. Bom dau; 20. Xilanh chinh; 21. Ban dap phanh; 

22. Bo dieu khien trung tam (ECU); 23. Acquy. 

2. Che do phanh khan c£p 

Khi phanh kMn cap thi banh xe co nguy ca bi bo hay ham cufng va bi truort let hoan 
toan. D i tranh hien tuong nay va de gin cho banh xe lam vide cf do tnrot toi uu, sau khi 
nhan diroc thong tin cua cam bien, bo dieu khien trung tam (ECU) se ra lenh cho co ca'u 
chap hanh lam viec lien tuc theo chu ki ba pha nhu sau: 

a) Pha gidm dp suat trong ddn dong phanh (hinh 5.37) 

Khi do tnrot cua banh xe v6i mat dirctng ion hon 30%, thi bd dieu khien trung tam 
(ECU) se ca'p m6t dong di$n S^ampe cho cu6n day cua van dien tir o co ca'u cMp hanh 
de tao ra tir trudng manh du de thang luc 16 xo h6i vi 6, lam cho cac van dien tut di 
chuy&i len tren, van 12 dong 16 b con van 13 mo 16 a. Dlu co ap sua't cao 6 xilanh phanh 
se quay trd lai theo ong 4 vao khoang A roi theo 16 a, qua ong 14 va 16 vao binh chufa 
dSu 15, sau do nhb bom dien 18 chuyen qua van m6t chilu 17 va 19 ve xilanh chrnh 20, 
lam cho ap suat d£u trong xilanh phanh 3 giam di. 
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Hinh 5.37: Che dd phanh khan cap a pha giam dp sua't 

b) Pha gift dp suat on dinh trong dan dong phanh (hinh 5.38) 

Khi d6 tnrgt cua banh xe vdi mat dircrng a muc toi iru (X = 10 -r 30%), thi bo dieu 
khien trung tam 22 (ECU) se giam dong didn cung cap con 2 ampe, tao ra mot tir truong 
can bang vdi lire hoi vi cua cac 16 xo 6; lam cho van 12 van tiep tuc dong 16 b, con van 
13 di chuyen xuong dudi dong tiep 16 a. Ket qua la ap sua't dau a xilanh phanh 3 cung 
nhu trong khoang A dugc giu on dinh cho den khi nha chan phanh. 
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c) Pha tang ap suat trong dan dong phanh (hinh 539) 

Khi van toe cua banh xe tang len va d6 trirat (k) nho hem 10%, thi cln phai tang ap 
suat dau trong xilanh phu (con) de tififp tuc phanh. Luc nay, bo dieu khidn trung tam 
(ECU) se ngufng cung cap di£n cho co clu chap hanh va dudri tac dung cua 16 xo 6, van 
12 md 16 b con van 13 dong 16 a. Dau co ap luc tut xilanh chrnh (cai) 20 theo ong 9, ong 
10, qua 16 b vao khoang A roi qua 6ng 4, tdi xilanh phu (con) 3 a banh xe. Bam di£n 18 
van lam viec vdi dien ap 12V sin sang dap umg y6u clu khi he th6'ng chuyen sang pha 
giam ap suit trong din d6ng phanh. 



Hinh 5.39: Che dd phanh khan cap a pha tang dp suat 


V 
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Chuomg 6 

KHUNG XE, VO XE, BUONG LAI VA CAC THIET BI PHU 


6.1. KHUNG XE, VO XE VA BUONG LAI 

1. Khung xe 

Khung hay. be hoac gia xe dung de d5 
hay lip dat tit ca cac co clu va bo phan cua 
xe. Khung co nhieu loai: loai co hai dim 
doc or hai ben (hinh 6.1a), khung co dim 
doc a giua, ki6u xuong ca (hinh 6.1b) hoac 
khung co dim dang chu X (hinh 6.1c). Ve 
tong the cac loai khung dlu co nhung dac 
diem chung: 

- Dim doc va dim ngang lam blng thep 
dap va dung dinh tan noi vdri nhau, it kin han. 

- Tiet dien, hinh dang va khoang each cua 
dim ngang phu thuoc v|o vi tn, kh6i lucfng, 
hinh dang cua cac cum may (dong co, h6p 
so...) lip dat. 

- Tiet dien ngang cua dim doc thuefng la Hinh 6.1: Cdu tao khung xe 

hinh ong, hinh hop, hinh chu: U (hay dung nhat). 

- Tren dim doc co nhilu 16 khoan de noi vdi vo xe hoac v6i cac cum may khac 
bang bulong hay dinh tan. Cung co the’ co nhung 16 rong Idn giup khung xe pMn bo ring 
suat dlu. 

3 


1. Dam doc; 2. Dam ngang; 2. Moc sau; 4, 6. Moc trade; 5. Thanh (dam) bdo hiem. 
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Killing xe, dac biet la cua xe tai (hinh 6.2) gom co: hai dam doc 1 bkig thep chu: U co 
dinh voi nhau bang cac dam ngang 2, phan glua d£m doc thuong co tiet dien ngang ldn 
nhat, ra hai d&u nho dan. Phan duoi khung xe co moc 3 hoac kim 16 xo giam xung de keo 
romooc. Phan d£u khung xe cung co hai moc 4 va 6, lam moc cho xe khac keo khi bi hu 
hong doc dudng hoac keo khoi ch6 bi My. Ngoai ra, dau khung xe con co thanh (dam) bao 
hidm 5. 


2. Vo xe va buong lai 


a) Vo xe 

- Vo xe cua oto tai 

Vo xe cua oto tai, gom co: than xe va thung xe, co san lam bang g6. Hai dam doc noi 
li6n bang cac d^m ngang cung bang g6, dung lam day san. D£m nay lap chat vao khung 
xe cua oto bang bulong hinh chu U. Tr6n dam ngang co lat nhflng tam g6, tao thanh san 
xe. Thanh phia trudc cua thung xe duoc lap co dinh, cac thanh con lai duoc lap ban le 
vdi san xe va khoa lai voi nhau bang then cai. 

Cac oto dung de cho cac mat hang thuc pham co thung xe kieu han kin... Ngoai ra, 
con co cac oto chuySn dung khac: xe curu thuong, xe cdu hoa, v. v... 

- Vo xe cua ot6 con va xe khach 

Vo xe ot6 con dung pho bien nha't la loai vo kin dugc che tao bang nhflng ta'm kim loai, 
duoc dap hay gia cong theo mot hinh dang nha't dinh, thuong la dang khi d6ng, rdi han lai 
vcri nhau, co bon hoac sau cira, hai hoac ba hang ghe. Vo hay thung xe cua oto con la loai 



Hinh 6.3: Vo xe oto con (a) va oto khach (b) 

1. Thanh bao hiem; 2, 3. Chan bun trU&c va sau; 4, 6 . Mui xe; 
5, 7. Phan duoi va tritdc xe; 8. San xe; 9. Thanh xe. 
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chiu tai va g6m c6: san xe, ph£n truoc, cac tru dung ben sirdn, mui xe va phan duoi xe. San 
xe thubng dap bang thep tain va co g&n de tang cucmg db cufng vung. Cac cira ra vao dung 
ban le Lap vbi true dung cua subn xe. 6 phan duoi xe co bo tri ngan de hanh li (hinh 6.3a). 

Vo xe ot6 khach co nhieu dang, nhung pho bien nhat la dang toa t£u. Vat lieu che tao 
vo xe cung tuong tu xe con, nhung san xe ybu c£u cung vung hon (hinh 6.3b). 

b) Buong lai 

Buong lai hay cabin la trung tam dieu khien cua oto, trong do co bo tri dong hb do 
bao, tay gat, ban dap, nut hay cbng tac, co cau dan dong b dang tay don, can van truot, 
cac thiet bi de kiem tra dong co va cac bb phan c6ng tac khac... 

Buong lai thudng lam bang nhung t£m thep mong dap va han lai vbi nhau. Cac bu6ng 
lai dat ngay sau dong co, thi phia truoc co nap may (capo) de che dong co (hinh 6.4a). 
Cac buong lai dat ngay tren dbng co, dich ve phia truoc so vbi dim doc cua san xe 
(hinh 6.4b) va thubng goi la budng lai phia tru6c, loai nay cho phep tang them chieu dai 
cua thung xe cung nhu tam nhin cua ngubi lai, dong thbi cb th£ l&t nguoc ve phia truoc 
de kiem tra hoac sua chua dong co. 

Ghe tua cua ngubi lai co th£ dieu chinh duoc theo chieu doc (xa hay gan vanh tay lai) 
hay chieu l6n xuong (cao hay thap). Ngoai ra, b mbt so xe con co the xoay lung ghe 
nghieng theo mbt goc nao do theo yeu cau cua ngubi lai. 



Hinh 6.4: Budng lai dat sau (a) va tren (b) dong cor 
1. Buong lai; 2. Thanh nd'i; i. Moc ham; 4. Gia Id xo; 5. Ld xo lat; 6. Day cap an toan. 

Cua buong lai co kmh van I6n xuong va co ca kinh hung gio xoay duoc. Cac cira de'u 
co 6 khoa va tay n&m d£ mb eba tCr ben trong hay ben ngoai buong lai. Cac chot cira co 
ham de tranh hien tuong tu nha chb't va cira tu dbng mb ra, khi xe chay tren dubng. 


282 



Hinh 6.5 la cac co c£u dieu khi^n va ddng h6 chi bao trong buong lai (cabin) cua m6t 
oto tai. 



Hinh 6.5: Cac co cau dieu khien va dong hS chi bao trong buong lai (cabin) cua mot oto tai 


1. Ban dap hay chan ga; 2. Ban dap hay chan phanh; 3. Can so; 4. Ban dap hay 
chan con (li hop); 5. Num dieu khien chieu sang; 6. Cong tdc khdi dong; 7. Cong 
tac chieu sang trung tdm; 8. Den canh bao dong ho; 9. Cong tac den trail cabin; 
10. Den canh bao mice nhien lieu trong thung; 11. Cong tdc den pha cot; 12. Den 
tin hieu chi quay vdng xe; (3. Den tin hieu chi su lam viec cua ddtig co dien sudi 
dm buong lai va quqt mat; 14, 15. Cdng tac lau kinh; 16. Num edi; 17. Den kiem 
tra (canh bao); 18. DSng hS chi muc nhien lieu; 19, 20. Ap kekhong khl; 21. Dong 
ho tdc dd; 22. Ampe ke; 23. Dong ho dp suat dau; 24. Dong ho nhiet do nude; 
25. Tay gat dieu khien cocau nang; 26. Can phanh tay; 27. Tay dieu khien rem che 
ket nude; 28. Tay ngidig dong co hay tat may. 


Hinh 6.6 la cac co c&'u dieu khien va d6ng h6 chi bao cua xe con doi moi. 
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l.Tui khiphia lai xe; 2. Bang dong ho; 3. Dieu khien den hay cong tac den bao re 
va stfcrng mu; 4. Cong tac dieu chinh cua kinh bang dien; 5. Cong tac khoa cua 
kinh bang dien; 6; Lay ma nap capo; 7. Hop dung do; 8. Ci(a nha khoa true lai; 
9. O khoa nguon; 10. Gat nude va mat nude ruta kinh; 11. Man hien thi thong tin; 
12. Cong tac den canh bao nguy hiem; 13. He thong dm thanh; 14. Tui khi trude 
ghe phu; 15. Can chuyen sd'; 16. Hop dung gang toy; 17. Hop dung do trung tdm; 
18. Khay dung coc; 19. Can phanh tay; 20. Cham thud'c la; 21. Gat tan; 22. He 
thong dieu hda nhiet do. 


6.2. CAC THIET BI PHU 

1. Toi 

Tcfi la m6t ca c£u nang day mem, dirge ldp d phfa trude khung hay be cua mdt sd 6to 
tai chay viet da cao. Tdi dung de boc hang hoa, keo ot6 hoac xe khac hoac tu keo ban 
than xe khi bi xa ldy. 

Khi tdi lam viec, luc hay diomen quay truyen tu dong ca qua hop sd chinh, hop tach 
edng suat, truyen dong cacdang. 

Tdi (hinh 6.7) gom co: tang cudn cap 1, lap long tren true cua banh vlt 3, true vlt 4, 
an khdp vdi banh vlt va noi vdi truyen ddng cacdang 5, tay gat vdi khoa ham 2. Tang 
cudn cap 1 dugc noi vdi true banh vlt, nhd khdp noi 7 dich chuyen tren true bang then 
hoa hoac ranh d tang va true. 
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1 


Hop tach cong suat 6 co hai so den, mdt 
so lui va vi tri trung gian. Gai so bang tay 
so bo tri cf bu6ng lai. 

Khi cho tcfi lam viec, dat tay s6 cua hop 
s 6 chmh vao vi tri trung gian hay s 6 "mo", 
dong khbp noi 7, qua tay gat 2, dap chan 
len ban dap li hop, gai mbt trong cac so 
cua hop tach cdng suat (hinh 6.8), sau do 
tur tir nha chan khoi ban dap li hop, r6i tang 
dan toe do quay cua true khuyu ddng co. 
Mubn ham tang cua tcfi, tach li hop hay dap 
chan len ban dap li hop va d<iy tay sd cua 
hop tach cong suat vao vi tri trung gian 
(H). Tang cua tcfi co th£ quay hai chieu, 
tuy theo yeu cdu lam viec cua xe. 



3 


Hinh 6.7: Ten 

1. Tang cuon cap; 2. Tay gat; 3. Bank vit; 
4. True vit; 5. Truyen dong cacdang; 

6. Hop tach edng suat; 7. Khop noi. 



2. Co cau n£ng ha cua oto tu do 

Tren cac xe tai thdng thuefng, thung chda hang dupe lap co dinh vdfi ddm cua xe. Con 
doi vdi xe tu do hay ot6 ben, thung xe thubng lam bang kim loai, co hai goc thung noi 
ban le vdi khung hay be xe. Khidd tai hay dd vat lieu (da't, cat hoac da...), thung xe dupe 
nang len va quay nghidng xung quanh cac ban 16 bang mot co ca'u nang ha thuy luc 
(hinh 6.9) ma hien nay thubng dung la loai kich din nhieu bng ldng vao nhau. 

Co ca'u nang ha thuy luc cua otd tu do lam viec nhu sau: 

Khi tay don di^u khidn 3 dat b vi tri I, nhb bom 6 d£u tb thung 2, qua ong dan 7, van 
phan phoi 5, ong dan dlu co ap luc cao 8, vao xilanh 9 ddy pittong 1 di I6n, lam cho mot 
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dau cua thiing hay ben duoc nfing len va quay xung quanh true c 6 dinh hay ban Id b phfa 
sau khung xe (hinh 6.7a). 

Khi tay don dieu khidn 3 dat 0 vi trf II (hinh 6.7b), thung xe duoc nang va cd' dinh a 
vi tri nghieng nha't, ung vdi goc quay I6n nha't, d£u b xilanh kh6ng thoat ra duoc. 

Khi tay don dieu khiln 3 dat b vi trf III (hinh 6.7c), d£u tCr xilanh 9 theo dng 8, qua 
van phan phoi 5, ong dan 4 trd ve thung dau 1 va thung hay ben duoc ha xudng. 



Hinh 6.9; Ca cau nang ha 
thuy lute cua oto tut do 

1. Pittong; 2. Thung dau; 

3. Tay don dieu khien; 

4. Ong dan dau ve thiing; 

5. Van phan phoi; 6. Bam 
dau; 7. Ong dan dau tut 

„ a/ 

thung den bam; 8. Ong 
dan dau co dp lute cao; 
9. Xilanh hay 6'ng long. 


Trong truc/ng hop, neu khdfp quay hay ban le dat 6 mot ben thiing xe va co ca'u nang 
ha thuy luc dat or trong tam day thung, thi thung xe co the nghieng de d6 vat lieu (thep 
cay, tre hoac g6...) sang b6n canh cua xe. 

3. He thong sudi am va cua thong gio buong lai 

a) He thong sudi dm 

He thdng sudi a'm buong lai bang nude nong cua ddng co (hinh 6.10) gom co: bo sudi 
am 1, ben trong co ddng co dien 2 lap canh quat 3, bd tan nhiet 4, van dong md ducrng 
dan nude nong 6; van xa nude 9, ong dan nude nong 5 va dng dan nude nguoi 8. 

He thong sudi a'm budng lai bang nude nong cua dong co lam viec nhu sau: khi mudh 
sudi am budng lai, ngudi lai xe md van 6 cho nude nong thi ddng co hay ao nude cua 
dong co, qua dng dan 5 tori bo tan nhiet 4 va nhd canh quat 3, hoi nong duoc tan ra trong 
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budng lai. Nude nong sau khi toa nhiet nguoi di se theo ong 8 trd ve dong co. Khi khong 
muon sudi am, phai dong van 6. 



II ink 6.10: He thong sudi am vet cita thong gio budng lai oto tai 
1. Bo sudi dm; 2. Dong ccrdien; 3. Canh quat; 4. Bo tan nhiet; 5. ong ddn nude nong; 

6. Van dong md dudng ddn nude nong; 7. Dong co diezen; 8. dug ddn nude nguoi; 

9. Van xd nude; 10. Tay gat dieu chinh evta thong gio; 11. Cua thong gio. 

b) Cua thong gio 

Khi 6t6 chuyen dong tren duefng, muon th6ng gio hay lam mat bu6ng lai, nguoi lai xe 
phai dieu chinh d6 md cua eda thong gio 11 bang tay gat 10 d phia tren cua buong lai. 
Gio se vao budng lai nhieu hay It hoac nhanh hay ch&m tuy theo toe d6 cua xe. Khi 
buong lai khong can thong gio hoac trdi mua, ta dong cura 11 lai. 

Hinh 6.11 cung la he thong sudi Sim va thong gio buong lai dung trong ot6 tai va xe 
con. Trong he thong nay, bo tan nhiet 7 dat dudi bang ddng ho. Phia trude kinh chan gio 
co eda gio vdi nap 5 de hung gio mat khi xe chay. 

Quat 6 do dong ccf dien dan dong, cung ca'p khdng khi cho b6 tan nhiet 7. Khi di qua 
bo tan nhiet, khong khi nong len roi di tdi hdp phdn phdi 8. Tir hop phan phoi, khong khi 
nong di theo dudng ong d£ th6i vao kinh chan gio va sudi a'm budng lai. Neu mudn cho 
he thong sudi a'm lam viec trong khi xe ddng va dong ccf con hoat ddng, ta ddng kin nap 
5 va md nap 4 cua cira gio ben trong, khong khi chay tu£n hoan trong budng lai. He 
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thong siroi am chi lam vide co hieu qua, khi d6ng co du nong hay nhiet d6 niroc lam mat 
khong duefe tha'p hefn 80°C. 



Hinh 6.11: He thong stfdi dm vd cUa thong gio buong Idi oto tai hay xe con 
1. Tay gat cua nap chan gio ngoai; 2. Tay gat cua nap chan gio trong; 3. Nut md; 

4. Nap chan gio trong; 5. Nap chan gio ngoai; 6. Quat (do dong co dien dan dong); 

7. Bo tan nhiet; 8. Hop phan phdi. 

Ve mua he, thoi tiet nong, muon thOng gio hay lam mat budng lai, phai met r6ng nap 
5 va nap 4. 

Hien nay tren 6t6 doi mdi, dac biet la xe 6to con hay xe du lich ddu dugc trang bi he 
thong di£u hoa nhiet do chay bang ga va co hai loai: Di£u khien bang co khf va tu dong. 
He thong hay bo dieu hoa nhidt do tu d6ng lam viec, nhd cac cam bien nhidt do dat 
trong va ngoai xe, cung ca'p th6ng tin vd nhiet do hoac anh sang, de bo dieu khien trung 
tam didu hanh ccf c£u chap hanh la bo dieu hoa, bao dam nhiet do trong xe theo ydu c£u 
cua ngudfi sir dung (hinh 6.12). 



Hinh 6.12: Vi tri lap dat cam bien nhiet do trong xe 
vd anh sang mat trdi hay nhiet dd ngoai tr&i 
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4. May gat nude kinh chan gio 

May gat nude hay lau kinh chin gio phfa trudc xe, bao dam cho ngudi lai nhin ro mat 
dudng, dac bi6t la khi trdi mtra. 

May gat nude kinh chin gio (hinh 6.13) gom co: DOng co didn mdt chieu 3, cap banh 
rang giam toe 4, cln gat nude 5, c6 dinh vdi true quay cua banh xe 6, thanh rang 7 va tay 


Hinh 6.13 : May gat nude kinh chan gio 

1. Binh dequy; 2. Cong tdc; 3. Dong co 
dien mot chieu; 4. Cap banh rang giam 
tdc; 5. Can gat nude; 6. Banh rang; 
7. Thanh rang; 8. Tay quay. A, B - khdp 
noi; C,D - 6true. 

Khi may gat nude chin gio lam vi6c, dong hay md mach nhd cbng tic 2, dong dien tit 
acquy 1 tdi, lam cho ddng ccf 3 quay, qua c|p banh rang 4, tay quay 8, thanh rang 7 
chuydn d6ng tinh tien sang phai hoac sang trai, qua banh rang 6, cln gat nude chuyen 
dong qua lai, khoang 20 lln trong mot phut. 

5. Co cau rua kinh chin gio 

Khi thdi tiet am udt, kinh chin gio cua oto co th^ bi bam bui, ma bo hay may gat 
nude khong lam sach het duqc. Vi valy, phai co co clu rua kinh chin gio, tuy theo thdi 
gian, can phun len kinh chin gio mot vai tia nude sach. 

Co cau rua kinh chin gio (hinh 6.14) gdm co: bom kieu mang 1, co num dieu khien 
dat d bang dong ho hoac trude mat ngudi lai, binh chtia nude 5 dat dudi nap may, vdi 
phun 3, van nap 6 co ludi loc, ong din nude 2 va 4. 


quay 8. 





Hinh 6.14: Co cau 
rtia kinh chan gio 
L Bom kieu mang; 
2,4. Ong ddn; 

3. Vdi phun; 

5. Binh chua nude; 

6. Van nap. 
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Khi rua kinh chSn gio, phai de ong hut hay van nap 6 each day binh 5 mdt khoang tir 
8 -5- 20mm. Khong khi dirge d^y ra khoi cac dudng dng (2, 4) bang each thao tac bom 
cho den khi nude vot ra khoi vdi phun 3. Mudn rua kinh trong luc oto dang chay phai an 
vai lan vao num didu khien bom, lam cho pitting cua bom hoat ddng. Nude bi nen duoc 
cac voi phun 3 phun ldn kinh chin gio. Ddng thdi cho may gat nude lam vide de quet 
sach bui lln ban tren mat kinh. 

Cong tac cua may gat nude kinh chan gio thudng co hai hoac ba na*c umg vdi van toe 
khac nhau. Co cau rua kinh chan gio thudng hoat dong phdi hop hay dong thdi vdi may 
gat nude. KJii ngudi lai xe an num rira kinh se co tia nude phun ldn mat kinh giup c^n 
gat rira hay lau sach mat kinh. Hien nay, mot sd oto the he mdi co trang bi may gat nude 
va rira kinh cho ca cac den pha, lam vide mot each tu dong theo yeu cau cua ngudi lai. 

6. He thong tui khi 

He thong tui khi hay goi dem khi nen duoc dung nhieu d xe con chay voi toe do cao, 
co tac dung giam bdt thuong tich cho lai xe hay hanh khach khi xe bat ngd gap vat can 
hay roi xudng vi tri tha'p hon mat dudng (hmh 6.15) hoac bi xe khac dam ngang sudn xe 
vdi lire ldn, bang each tao ra tui khi hay gdi dem khi nen ngan khdng cho ngudi lai hoac 
ngudi ngdi bdn canh va cham true tidp vao vanh tay lai hay bang d6ng hd hoac hai bdn 
sudn xe. 



Hinh 6.15: Cac trtfdng hap hoat dong cua gdi dem khi phia trade 
a) Dam vao buc tudng thang dung vdi toe do 22km/h (14mph); b) Dam vao le 
dudng, mat tien cua via ^he hoac mot vat cting; c) Xe bi lao xuong dat hoac roi 
xuong vi tri thap hetn mat dudng; d) Khi co mot xung luc tit phia trade trong pham 
vi 30 do tac dong vao phia dau xe; e) Khi xe dam vao 6 trau hoac canh cua 6 trau. 

He thong tui khi hay gdi ddm khi nen gdm co: tui khi, loai nildng duoc bom cang 
trong mot thdi gian rat ngan, khoang 0,03 giay vdi khi nitrogen hay vat lieu sinh ga va 
hai van xa. Cac van nay cho phep xep nhanh sau khi da chdng do cho ngudi lai hoac 
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hanh khach bdft thuong tfch. Bo kfch hoat tui khf hay dien trdf nung nong lam khf 
nitrogen dan nor hoac boc hoi vat lieu sinh ga. Mach dien vcfi cac cam bien va cham va 
bo chuan doan. 

He thong tui khf lam viec nhu: sau: khi cam bien va cham cua tui khf phat hien ra co 
m6t xung luc va cham tCr suefn xe hoac phfa ddu xe manh horn blnh thuong, ngay lap tuc 
dong dien se dugc dua tdi b6 kfch hoat, lam khf nitrogen dan no hoac boc hori vat lieu 
sinh ga. Luc nay, khf ga se borm vao tui khf va sau khi dan nor hoan toan, tui khf se nhanh 
chong xep xuong. Tui khf chi co tac dung m6t l£n va sau do phai thay mol 

Hlnh 6.16 la vi trf lap dat cua he thdng tui khf tr£n xe con. 


Bo kfch hoat 
tui khi va tui khi 

Bo cam bien va cham 
cua tui khi ben va 
tui khi mancira 


Bo kich hoat tui khi 
va tui khi 



Bo kich hoat tui khi 
cac tui khi 

Bo cam bien cua 
tui khi tnrcrc 


Bo cam bien va cham 
va bo chan doan SAS 


Bo cam bien va cham cua 
tui khi ben va tui khi man cura 


Hinh 6.16: Vi tri lap dat cua he thong tui khi tren xe con 


Tui khf hay goi dem khf nen (hinh 6.17) chi hoat dong khi co xung luc va cham phfa 
trude xe (hinh 6.16a), tir hai ben sudn xe (hinh 6.17b) va a man cua xe (hinh 6.17c). 




Hinh 6.17: Tui khi hoat dong khi co 
stf va cham ct trude va hai ben sudn 
hoac d man ciia xe 


Hien nay, tren xe con dac biet la xe kieu moi con trang bi them he thong day dai an 
toan, he thong am thanh va bao ve hay chdng trom v.v... 
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Chuomg 7 

TRANG BI DIEN 


7.1. ACQUY 

I. CONG DUNG VA PHAN LOAI 

A - Cong dung 

Acquy hay binh dien co tac flung cung cap dong difen co difen ap thap, qua cac bo 
phan khac, de tao ra tia lira difen b bugi dot chay hoa khi (dfeng co xang), khi dong co 
lam vifec vtii so vong quay tha'p va tich trur difen nang, do may phat difen cung c£p, khi 
dong co lam vifec b s6 vong quay trung binh va cao. Ngoai ra, acquy con co tac dung 
cung c£p dong dien cho cac phu tai khi dong co kh6ng lam vifec (khdi d6ng, chifeu sang, 
tin hifeu...) hoac cung may phat difen cung cap dong difen cho cac phu tai, khi cac phu tai 
tifeu thu dong dien ltin hon dong dien dinh mile cua may phat dien. 

B - Phan loai 

Acquy co nhifeu loai, tuy theo c6ng dung cua Otd, nhung neu can cu vao chat dung 
dich dien phan, thi acquy co hai loai: acquy axit (acquy chi) va acquy kiem (acquy 
sat kiem). Dae diem CO ban cua acquy dung trong dfeng co la phai phong dong dien 
Ion khi khoi dong (200 -*■ 500 Ampe) nen thuefng goi la "acquy khdi dOng". Phan 16n 
acquy dung trong 6to hifen nay la acquy axit, vi co difen trdr trong nho va dong dien 
phong I6n. 


II. CAU TAO VA NGUYfiN LI LAM VIEC 


A - Cau tao 

Acquy axit (hinh 7.1) g6m co: vo 10 lam bang cao su cung, loai febonit hoac nhua 
affen, mat trong co lefp chdng axit lam bang chat elovinin, duoi day co go d5 cac ban 
cue duong va am. C) khoang trong giufa cac gd dung de chua can ba do phan ung hoa hoc 
tao ra, do do tranh dupe hifen ttfpng n6'i tat giua cac ban cue. Nap 11 cung lam bang vat 
lieu nhu vo 10. Cac ban cue am 4 hoac duong 3 dupe noi song song vdi nhau tao thanh 
mdt nhom hay chum cue duong 5 va cue am 7. Ta'm ludi hay mat lutii 1 cua ban cue lam 
bang hop kim chi va antimoan, bfen ngoai co lop bot chi (ban cue am hoac oxit chi (ban 
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cue duong). Cac nhom cue am va duong dupe lap xen ke nhau sao cho mot ban cue 
duong nam giGa hai ban cue am. Khe her giua cac ban cue co dat ta'm ngan 2 bang g6 
hoac ebonit xd'p, mat co gcr ti vao ban cue duong. 



Hinh 7.1: Acquy axit 

1. Tam mat ludi; 2. Tam ngan; 3. Ban cue ductng; 4. Ban ciic dm; 5. Nhom hay 
chum ciic duemg; 6. Dau noi; 7. Nhom hay chum cite dm; 8. Khoi hay nhom ciic dm 
va duemg lap xen ke nhau. 9. Dau cue duofng; 10. Vo; 11. Nap; 12. Ld rot dung 
dich hay nude; 13. Dau cue dm. 

Muon dua acquy hay binh dien vao su dung, phai rot dung dich dien pMn vao binh 
dien. Do la dung dich axit sunfuaric H 2 S0 4 trong nude c£t H 2 0. 

B - Nguyen li lam viec 

Nguyen If lam viec cua acquy la qua trinh nap va phong dien, xay ra theo phuong 
trinh hoa hoc sau. 

1. Qua trinh nap dien 

Trade khi nap dien, d ban cue duong va am cua acquy dau co sunfat chi (PbS0 4 ) bam 
vao, trong dung dich co nude. Khi nap didn cho dong dian mdt chieu qua acquy bang 

each noi cac dau cue cling tan vao may phat dien mdt chieu hay nguon didn mdt chieu, 

ion duong H ++ trong dung dich chay sang ban cue am va ion am S0 4 chay sang ban cue 
duong theo phan ling hoa hoc: 

Cue am: PbS0 4 + H 2 = Pb + H 2 S0 4 

Cue duong: PbS0 4 + S0 4 + 2H 2 0 = Pb0 2 + 2H 2 S0 4 

Trong qua trinh nap dien, ndng do dung dich didn phan tang len va hydro bay len tao 
thanh bot khi tren mat dung dich didn phan. 
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2. Qua trinh phong dien 

Khi noi hai cue cua acquy da nap dien vdi mot dien trd hay mot bo phan tieu thu dien 
nhu den, hoac coi, v.v... thi acquy phong difen. Dong dien phong co chidu ngucfc vdi 
dong difen nap, ion duong H ++ chay sang ban cue duong theo phan ting hoa hoc: 

Cue am: Pb + S0 4 = PbS0 4 

Cue duong: Pb0 2 + H 2 + H 2 S0 4 = PbS0 4 + 2H 2 0 

Trong qua trinh phong dien, ndng d6 dung dich dien phan giam xuong, ban cue am 
va duong ddn d£n trd lai giong nhau, nghia la deu co sunfat chi bam vao, do do dien ap 
cua acquy giam dan. 

Khi hai ban cue cua acquy gidng nhau, thi acquy kh6ng con. kha nang phong dien 
nua. Trong thuc te' sur dung, n6u dien ap cua acquy chi con 1,8 v6n thi khdng dung nfla. 
Neu van tiep tuc dung hay cho phong difen thi acquy se chong hong. 

7.2, MAY PHAT DIEN VA BO TIET CHfi 

i.mAy phAt dien 

A - Cong dung va phan loai 

i 

1. Cong dung 

May phat dien la nguon nang luong difen chinh cua dong co, lam vifec theo nguyen If 
cam ling dien ttr va dung de cung ca'p dong dien cho cac thiet bi dung difen, nap difen cho 
acquy khi true khuyu d6ng co lam vifec b so vong trung binh va ldn. 

2. Phan loai 

May phat difen dung trong dong co co hai loai: may phat mot chieu va xoay chieu. 

B - Cau tao va nguyen li lam viec 

1. May phat dien mot chieu 

May phat difen m6t chieu (hinh 7.2) gom co: phan cam hay stato co dang hinh tru 
tron, ben trong co lap 2 4- 4 ma nam cham hay cue ttr va co cu6n day kfch thfch, m6t dau 
tiep mat, mot dau n6'i vdi vh each dien vdi stato. PMn ung hay roto co true quay va loi 
thep, trfen co ranh dfe dat nhung cu6n day song song vdi cuon day kfch thfch. Cac dau 
day cua cac cudn day qua'n trfen roto dfeu noi vdi nhung ta'm dong each difen d co gop 
dien. Chdi than lam bang bot than chi ep lai, dat trfen gia dd va lu6n ludn ti sat vao co 
gop nhd luc cang 16 xo. Choi than am tiep mat, con choi than duong noi vdi vft each 
difen vdi stato. R6to duqe dan ddng bang dai truyfen hinh thang va may phat difen duoc 
lam mat nhd quat gio dat trfen true cua r6to. 
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Hinh 7.2: May phat dien mot chieu 

1. Stato; 2. Ma nam chain; 3. Cuon day kick thich; 4. Co gop dien; 5. Choi than; 6. Roto; 

7, 8. Vit; 9. Gid do choi than; 10. L6 xo ep; 11, 12. Nap sau va trade; 13. Bank dai dan dong. 

Nguyen li lam vide cua may phat diSn mot chi£u nhu sau: Khi d6ng cor lam vi£c, roto 
quay giira hai cue tu hay ma cua nam eMm 6 stato (N - S), cac cuon day tren r6to se Mn 
luert cat ngang nhung duong sue cua nam ch&m va trong cac cuon day nay se xua't hien 
mot dong dien cam ung di tir choi than duong qua vit den phu tai sau do qua mat ve choi 
than am cua may phat. 

Co gop di6n 6 roto co tac dung chinh luu hay di£u chinh dong dien xoay chieu hinh 
sin trong cac cu6n day phan ung (roto) thanh dong dien m6t chieu 6 ngoai phu tai. 



Hinji 7.3: May phat dien xoay chieu 

1. Roto; 2. Stato; 3. Cuon day; 4. Loi thep; 5M. Cue trung tinh; 5. Cue hay day nong; 

6. Phu tai; 7. Cong tac; 8. True cua roto; 9,10. Nap; 11. Vit; 12. Dai dc. 

2. May phat dien xoay chieu 

May phat dien xoay chieu thuemg dung a dong co la loai may phat dien dong bo xoay 
chieu ba pha (hinh 7.3) gom co: phan cam hay roto la nfiot nam cham quay 1, phan ung 







hay stato 2, mat ben trong c6 cac cu6n day 3 qu£n tren nhung loi thep 4, lam bang nhieu 
la thep Id thuat dien ghep lai. Sau cuon day mac ndi tiep vdi nhau thanh tung doi mot, lam 
thanh ba pha cua may phat dien. Ba d&u day cua m6i pha noi vdi nhau thanh cue trung 
tinh 5M va tiep "mat”, ba dau day con lai 5 hay ba cue hoac ba day nong. M6i cue hay 
day nong va cue trung tinh hay day ngudi lam thanh m6t pha. 

May phat dien xoay chieu nay lam vi6c nhu sau: khi roto hay nam cham 1 quay, 
trong loi thep 4 co tir thong thay ddi va d cac cuon day 3 xu£t hien dong dien xoay 
chieu, qua bo chinh luu, cung ca'p cho cac phu tai. Bo chinh luu trong may phat dien 
xoay chieu thudng la cac didt loai ban dan hai cue. 

II. BO TIET CHE 

A - Cong dung va phan loai 

1. Cong dung 

Bo tiet che hay chinh luu co nhiem vu dieu chinh dien ap, didu chinh dong dien va 
ngan dong di6n ngupc. 

2. Phan loai 

Bo tiet che co hai loai chinh: khong ban dan va ban dan. 

B - Cau tao va nguyen II lam viec 

1. Bo tidt che khong ban dan 

B6 tiet che khong ban dan hay loai 
thong thuefng g6m co ba bo phan chinh la: 
role dieu chinh dien ap, role dieu chinh 
dong dien va role ngan dong dien ngupc. 

a) Rale dieu chink dien dp 

Role dieu chinh dien ap co nhiem vu giu 
cho dien ap may phat dien on djnh hay 
khong doi, khi s6' vong quay cua ddng co 
thay doi. 

Role dieu chinh dien ap (hinh 7.4) g6m 
co: gong tCr 1 tren dat loi thep 2, quan cuon 
day O, tiep diem ngat mach K dat noi tiep vdi cuon day kich thich R K cua may phat dien 
5, phan dong cua tid'p diem K dat tren tay don 3,16 xo 4, va dien trb phu R p . 

Role dieu chinh di6n ap lam vi6c nhu sau: khi so vong quay cua may phat dien nho 
hon dinh muc, tiep diem K dong, nhd 16 xo 4. Dong dien kfch thich di tir cue duong (+) 


Rk 



Hinh 7.4: Rale dieu chinh dien dp 
1. Gong tit; 2. Loi thep; 3. Tay don; 
4. Ld xo; 5. May phat dien. 
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cua may phat didn 5, qua gdng tir 1, tiep di£m K va cudn day kfch thfch R K , r6i v6 cue 
am (-) may phat didn. 

Khi so vong quay cua may phat dien tang len va ldm hem dinh mure, thi dong dien qua 
cudn day O cung tang va loi thep 2 co tir truemg manh, thing dugc luc cang 16 xo 4, hut 
tay don 3, lam tidp diem K mot. Dong dien kfch thich luc nay se di ttr cue duong (+) may 
phat dien, qua dien trd phu R p va cudn day kich thich R K roi trd ve cue am (-) may phat 
dien. Khi qua dien tra phu R p , dong dien kich thich giam xudng lam cho dien ap may 
phat cung giam. Khi dien ap may phat giam xudng dudi dinh mure mot it, thi luc hut cua 
loi thep cung giam va khong thing duoc luc cang 16 xo, lam tiep diem K dong. Sau do, 
tiep didm K lai md roi lai dong va dien ap may phat dien lu6n lu6n tang giam hay on 
dinh trong gioi han quy dinh. 

Neu tin s6 dong mo cua tiep diem K hay tiep diem ngit mach 1cm, thi dao dong cua 
dien ap khong thiy dugc va tri so trung binh cua dien ap 6 may phat dien hiu nhu kh6ng 
thay ddi hoac on dinh. 

b) Rale dieu chink ddng dien 

Role di6u chinh dong di6n co nhiem 
\oi giii cho may phat dien lam viec khdng 
bi qua tai. 

Rale dilu chinh dong dien (hinh 7.5) 
v6 cau tao va nguyen li lam viec cung 
tucmg tu rale dilu chinh dien ap, chi co 
khac la cuon day O quin tren loi thep 2 
cua gdng tut 1 dugc mic noi tiep vdi mach 
cua may phat dien 5. Do do, dong di6n d^ 
tu hoa loi thep phu thude vao dong di6n 
mach ngoai hay dong didn phu tai. 

Binh thuong, khi ddng ca lam vide, ddng dien kich thich di tit cue duong (+) cua may 
phat dien 5, qua tiep diem ngit mach K, cudn diy kich thich R K , r6i tra ve cue &m (-) 
cua may phat dien, nhung neu ddng didn phu tai tang Idn, thi luc hut tay don 3 do loi 
thep 2 bi tut hoa thing dugc luc cang cua 16 xo 4, lam tiep diem K ma. Luc nay, ddng 
dien kfch thich di qua dien tra phu Rp giam nen ddng dien phu tai cung giam. Neu ddng 
dien phu tai giam hon dinh muq, thi luc hut cua loi thep khong thing dugc luc Id xo va 
tiep diem K dong. 

Nhu vay, nhd co rale dieu chinh ddng dien ma may phat dien lam vide khong bi qua tai. 

c) Rale ngan ddng dien nguac 

Rale ngan ddng dien nguac co nhiem vu ndi mach didn giura may phat didn va 
acquy, khi dien ap, may phat didn ldn hem acquy vl nguac lai se ngat mach, khi dien 



Hinh 7.5: Rale dieu chinh ddng dien 
1. Gdng tic; 2. Loi thep; 3. Tay don; 
4. Lb xo; 5. May phat dien. 
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ap acquy ldn han may phat dien de khoi hong 
may phat va tranh hien twang chong mat didn 
trong acquy. 

Rale ngan dong dien ngwqc (hinh 7.6) g6m 
co: hai cu6n day P va O quah tren loi thep 2, tiep 
diem K luon luon mof do tac dung cua 16 xo 4. 

Khi may phat 5 chira lam viec hoac lam viec 
v6i so vong quay thap, dien ap cua may phat 
con nho, tiep diem K van mof, acquy 6 se cung 
c&p dien cho cac phu tai. 

Khi may phat lam viec vdi $6' vong quay 
trung blnh va 16n, neu dien ap may phat lorn han 
acquy, thi lwc tir hoa cua loi thep 2 thang dwoc lwc cang 16 xo 4, qua tay don 3, lam tiep 
diem K dong. Luc nay, chieu dong di6n trong hai cu6n day P va O la nhir nhau. 

Khi dien ap may phat nho hon acquy, do tac dung cua dong dien di tir acquy 6 qua 
cuon day O ve may phat 5, co chi6u ngirac lai luc dau, nen tir truofng cf loi thep 2 giam 
khong thing duac luc cang 16 xo 4, qua tay don 3, lam tiep diem K mcr bao dam cac may 
phat khoi bi hong va acquy khong het dien nhanh. 

Hinh 7.7 ciu tao cua bo tiet ch6" hay rale dieu chinh kh6ng ban din. 


i 



Hinh 7.7: 

Cau tao cua ho tiet che khong ban dan 

1. Role ngan dong dien nguoc; 2,6,11. Tiep diem ngat niach; 3. Role dieu chinh dong dien; 
4. Role dieu chinh dien dp; 6. Ld xo; 7,10. Tam each dien; 8. Dem; 9. De. 


Rk 



Hinh 7.6: Role ngan dong dien nguoc 
1. Gong ti(; 2. Loi thep; 3. Tay ddn; 
4. Ld xo; 5. May phat; 6. Acquy. 
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Hinh 7.8 la may phat dien va bo tiet che thudng dung d ddng co lap tren otd. 


Ro 1 le naan dong dien ngiroc Ra le dieu chinh dong dien ip Ref le dieu chinh diep ap 



Hinh 7.8: May phat dien va bo tiet che thudng dung d dong ca lap tren 6 td 
1, 8 , 16. Dai oc dieu chinh Id xo; 2, 9, 15. Ld xo; 3, 5, 10, 19, 31. Cudn day; 
4. Loi thep; 6 ,12, 18. Tiep diem ngat mach; 7. Diem nd'i day; 11, 21, 35. Gong tit; 
13, 14. Day dan; 17. Thanh nam cham; 20, 37. Vit tiep mat; 22, 30, 34. Vit dau 
day; 23, 24. Dai oc; 25. Loi thep hay cute tut; 26. Roto; 27, 28, 29, 32. Dien trd (Rj, 
R 2 , R^, R 4 ); 38. Ampe he; 39, 40. Day tiep mat; 41. Acquy. 


2. Bo tiet che ban din 

Bo tiet che kh6ng ban din hay loai thong thudng hoac loai rung dong di6n tir co 
nhiroc diem la phai dung ti6p diem ngat mach co hoc de nglt noi lien tuc dong dien kich 
thich may phat dien co tri so ldn, lam cho tiep diem chong bi 6xy hoa va mon nhanh, do 
do phai dinh ki bao duong, danh sach tiep diem hoac thay the sau mot thdi gian lam viec 
tuong doi ngln. Dl khac phuc nhiroc diem cua b6 tiet che loai rung dong dien tir tren, 
thucfng dung bo tiet che ban din. 

B6 tiet che ban din co hai phln chinh: b6 dilu chinh dien ap va b6 bao ve. 

a) Bo dieu chinh dien dp w 

- Bo dieu chinh dien ap ban din co tiep diem la b6 dilu chinh dung ban din (transito, 
diot) va tiep diem ngat mach loai dien tir, nhung tiep diem nay khong lam nhiem vu true 
tiep nglt noi dong dien kich thich ma chi lam nhiem vu nglt noi dong dien dieu chinh 
co tri so rat nho so voi dong di6n kich thich. Do do, tid'p diem lam viec rlt Du moi phai 
thay the, con binh thudng chi can dinh ki dilu chinh hoac bao duong. 
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Bo dieu chinh dien ap ban din co tiep 
diem (hinh 7.9) gom co: hai cuon day O vaP 
quin tren loi thep 1, tiep diem ngat mach K 
lu6n lu6n dong do tac dung cua 16 xo 3, di6t 
chinh liru hay nan dong D, la loai ban din 
hai cue, chi cho dong dien di theo mot chieu 
nhat dinh, lam nhiem vu bao ve cho transito 
4 khoi bi hong do sure dien d6ng tu cam, xuat 
hien trong cuon day kich thich R K . 

Transito 4 la loai ban din ba cue (p-n-p) co 
dac diem co ban la dien trd giua cue phat (E) 
va cue gop (C) hay con goi la dien trd lap tiep 
giap phat gop, co the thay d6i tit tri s6 nho 
(m6t vai 6m) den tri sd rat ldn (hang ngan 
om) tuy theo dien ap dieu khien dat vao cue 
goc (B) hay noi mot each khac tuy theo dong 
dien didu khien cua cue g6c. Do do, transito 4 rr , _ n „„ .... 

co kha nang khu&h dai dbng diftn va ngat noi Mn d&n c6 ti/p iiim ' 

mach dien. Khi dien ap 6 cue go'c (B) la Sm /. lot thep; 2. Toy ddn; 3. Lo xo; 

transito 4 mo, con nguefe lai khi dien ap a cue 4. Transito; 5. May phat; 6. Cong tac; 
goc (B) la duong thi transito 4 dong. 7. Acquy; 8. Cdc didt nan ddng. 

Bo dieu chinh dien ap ban din co tiep difim nay lam vide nhu sau: Khi dong ca chay 
khong tai, so vong quay con thip, dien ap may phat di6n 5 chua du dinh mute va tidp diem 
K vin dong, nghia la cue gdc (B) cua transito 4 dude noi v6i cue am (-) cua ngudn va 
transito 4 mi, dong dien kich thich se qua cudn day kich thich R K theo mach sau: tu cue 
duong (+) cua ngu6n - cu6n day kich thich R K - ti6p giap phap gop EC cua transito 4 - cue 
am (-) cua ngudn. Ngoai ra, dong dien cung qua ca cu6n day O, cu6n day P va tiep diem K. 

Khi so vong quay d6ng co tang 16n, neu dien ap may phat dien 5 Ion han dinh muc, 
thi tiep diem K mef, nh6 tac dung tit truerng 6 loi thep 1 cua hai cu6n day O va P hut tay 
don 2, thang sue cang 16 xo 3, lam cue g6c B cua transito 4 tach khoi cue am (-) va noi 
vdri cue duong (+) nguon, do do transito 4 dong, lam dong dien qua cuon day R K bi ngat. 
Dong dien kich thich bi ngat lam cho dien ap may phat dien 5 kh6ng vuot qua dinh mute. 
Neu dien ap may phat dien lai giam hon dinh mu*c, thi tiep diem K lai ddng va qua trinh 
sau lai lap lai nhu luc ban dau. 

Nhu vay, trong qua trinh lam vide, tidp didm K cua bo didu chinh duoc dong md 
lidn tuc de dieu khidn transito 4 ddng md hay ngat ndi mach cuon day kich thich, lam 
tang giam dong dien kich thich, bao dam cho didn ap may phat didn duoc on dinh d 
mdc yeu cdu. 
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Khoa hay cdng tic di6n 6 dung de 
nglt mach giua may phat dien 5 va 
acquy 7 khi dong ccf nguttg lam viec 
mdt then gian dai, bao dam cho acquy 
kh6ng bi phong het dien. 

- Bo dieu chinh dien ap ban dan 
khong tie'p diem 

Bo dieu chinh di6n ap ban dan 
khong tiep diem (hlnh 7.10) g6m co: 
transito 2 lam nhiem vu nglt noi dong 
dien kfch thfch may phat dien 3, 
transito 1 va dien trd R 3 lam nhiem vu 
dieu khien transito 2. Didt 6n ap D 0 , 
dien trd Rj va R 2 lam nhiem vu nh|y 

cam vdri dien ap, thay the cho role dieu chinh dien ap loai dien th, de di£u khien transito 
1. Diot 6n ap D 0 cung la mqt loai ban din hai cue nhu didt nan dong nhung co d|c diem 
khac la: khi cho lam viec vdri dien ap nghich lorn hon dinh muc, thi di6t on ap bi danh 
thung, nhung khi dien ap nghich giam va nho hem dinh mure, thi no lai trd ve trang thai 
ban dlu ma khong bi hong. Dien trd R 4 va didt D N lam nhiem vu bao dam cho transito 2 
dong nhanh. Diot D B lam nhiem vu bao ve cho transito 2 khdng bi hong, do sure dien 
ddng tu cam xult hien trong cudn dly kfch thfch. Dien trd phu R p lam nhiem vu giam 
dong dien kfch thfch. 


Hinh 7.10: Bo dieu chinh dien dp ban dan 
khong tiep diem 

l, 2. Transito; 3. May phat dien. 


Nguy6n If lam viec cua bd dieu chinh dien ap ban din khdng tie'p diem nhu sau: 
Khi ddng ccf lam viec vdri s6' vong quay con thlp, dien ap may phat 3 chua du dinh 
mure, diot on ap D 0 chua bi danh thung va chua co dong dien qua dien trd R, ndn cue 
goc B cua transito 1 chua co dien ap di6u khi£n, lam transito 1 md. Do do, dien trd 
ldrp tid'p giap phat gop EC cua transito 1 rift lorn so vdi dien trd R 3 , nen cue gd'c B cua 
transito 2 luc nay co dien ap Ipi (-) rift 1dm, gin blng dien ap am (-) cua ngudn hay 
may phat 3, lam transito 2 md. Dong dien kfch thfch qua cudn day R K tang, lam cho 
dien ap may phat cung tang va chilu dong dien kfch thfch luc nay la: tir cue duemg (+) 
nguon - diot D N - tie'p giap phap gop EC cua transito 2 - cudn day kfch thfch R K - 
mat hay cue lm (-) cua nguon. 

Khi dong ccf lam viec vdi s& vong quay cao, neu dien ap may phat tang va lem hem 
dinh mure, thi didt 6n ap D 0 bi danh thung va xult hien dong dien qua dien trd R 1? ddng 
thdi g&y sut ap 1dm tren dien trd nay, lam cho cue gd'c B cua transito 1 co dien ap am (-) 
va transito 1 md. Khi transito 1 md, nghia la dien trd ldp tiep giap phat gop EC cua no 
giam xudng rat thlp va sut ap tai dly coi khdng dang ke, lam transito 2 dong va dong 
dien kfch thfch giam. Do do, dien ap may phat khdng vueft qua dinh mure. Chieu dong 
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dien kfch thfch luc nay la: tit cue duong nguon - didt D N - dien trcr phu R p - cudn day 
kfch thfch R k - mat hay cue am nguon. 

Trong trubng hop, neu dien ap may phat lai giam hern dinh muc, thi qua trinh lai duqc 
lap lai nhu tren, bao dam cho didn ap may phat h£u nhu khdng doi. 


b) Bo bao ve 

Bo bao ve co tac dung 
giu hay bao ve cho transito 
ngat noi dong dien kfch 
thfch khdng bi qua tai, khi 
d£u day hay cue cua may 
phat hoac bo didu chinh 
dien ap bi cham mat. 

Bo bao ve (hinh 7.11) la 
mot role dien tCr co tiep 
diem ngat mach K, va tren 
loi thep co quan ba cuon 
day: cuon day chfnh R c , 



cudn day phu R p va cudn 
day gitf R g . Cudn day chfnh 


Hinh 7.11: Bo bao ve 


R c va gift R g qua'n ciing chieu, con cudn day phu R p quan nguqc chieu vofi hai cudn day 


chfnh va giu. Cudn day chfnh R c mac noi tiep voi cuon day kfch thfch R K , cudn day phu 


R p mac song song veri cuon day kfch thfch R K va cudn day giu R g mdc song song vdi 
nguon, qua tiep diem ngat nd'i mach K. 


Nguyen if lam vide cua bd bao ve nhu sau: Khi may phat va bo di^u chinh didn ap 
lam viec binh thucfng, nghTa la cue KT khdng bi cham mat, thi dong dien qua ca hai 
cudn day chfnh R c va phu R p . Chilu dong didn qua cudn day chfnh R c la: tif cue 
duong ngudn - edng tac didn Kh - didt D N - tiep giap phat gop EC cua transito T 
hoac didn tror R TN va R ph - cuon day chfnh R c - cuon day kfch thfch R K - mat hay 
cue am ngudn. Chidu dong didn qua cudn day phu R p la: tiir cue duong ngudn - edng 
tac dien Kh - didt D N - tiep giap phat gop EC cua transito T hoac dien trd R TN va R ph 
- cuon day chfnh R c - cudn day phu R p - mat. Nhung vi hai cudn day chfnh va phu 
qua'n nguqc chieu nhau ndn tir thdng cua chung khu nhau va luc dien tur cf loi thep 
khdng thang duqc luc cang Id xo dd dong tiep didm K, nghia la tiep diem K chua noi 
mach va trong cudn day giu R g chua co dong didn. 

Khi cue KT bi cham mat, thi trong cudn day kfch thfch R K va cuon day phu R p khdng 
co dong dien, vi no da bi ngln mach. Trong luc do, dong dien d cudn day chfnh R c lai tang 
len, vi dien tref mach nay giam, do cudn day kfch thfch bi ngan mach. Dong dien co tri so 
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ldm qua cuon day chinh R c tao 
ra lire dien tur thang dirge lire 
cang 16 xo, lam cho tiep diem 
K dong. Tiep diem K dong, 
lam transito T cung dong va 
lam kin mach cu6n day giu R g . 

Transito T da dong, dong dien 
qua cu6n day chinh R c giam, 
nhimg tiep diem K van khdng 
mo. Tiep di6m K dugc gi£r mai 
6 vi tri dong nh6 cuon day giu 
R g , lam transito dong lien tuc 
cho den khi khac phuc dugc hu 
hong mdi thoi. 

Dien tres R B lam nhiem vu 
phoi hop de dieu khidn transito 
cua bo dieu chinh dien ap may phat. 

Hinh 7.12 la ca'u tao cua b6 tiet ch6' ban dan. 



Hinh 7.12: Cau tao cua bd tiet che ban dan 
1. Transito; 2. Diot; 3. Bo bao ve; 

4. Bo dieu chinh dien dp; 5. De hay gia 
6. Cdng tac; 7. Cue hay diem nd'i mach; 8. Dem. 


Hinh 7.13 la may phat dien va bo tiet chS' ban dan thuong dung 6 dong co lap tren 6t6. 



Hinh 6.13: May phat dien va 
bo tiet che ban dan thuctng 
dung ct ddng cor lap tren oto 
1. Didt hoi tiep (D ht ); 2. Transito; 
3,9. Tiep diem ngat noi mach; 4. Cuon 
day gift (R g ); 5. Cuon day phu (R p ); 
6. Cuon day chinh (R c ); 7,11. Ld xo; 
8. Didt (D c ) each li giita tiep diem 9 va 
cuon day giu 4; 10. Cuon day bd dieu 
chinh dien dp; 12. Nhom dien 
tro (R B ); 13. Cdng tac; 14. Ampe he; 
15. Acquy; 16. Nhom didt nan ddng; 
17. May phat; 18. Cudn day kich thich 
(Rg); 19. Diin tro* dieu hod nhiet (R N ); 

20. Didt (D b ) bao ve transito; 

21. Nhom dien trdf phu (R p ); 22. Dien 
trd tang nhanh (Rjy) cung vdi dien trd 
phu (R p ) lam giam ddng dien qua cuon 
day chinh de bao ve transito. 
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7.3. Hfe THONG DANH LUA 

I. CONG DUNG VA PHAN LOAI 

1. Cong dung 

He thdng danh lira dung trong ddng co xarig co tac dung bien dong dien co dien ap 
tha'p (6, 12 hay 24 von) thanh dong dien co di£n ap cao (10.000 + 30.000 von), de tao ra 
tia lira didn giua hai cue cua bugi deft chay hoa khf hay khf hdn hop bi nen trong xilanh 
dong cor. 

Dien ap or bugi phu thude vao ti s6 nen, thanh phAn hoa khf, khe ho giua hai cue bugi 
va nhiet d6 dong co. Khi ti so nen cua ddng co va khe her giua hai cue cua bugi tang thi 
dien ap cung phai tang. Khi thanh phan hoa khf loang hay nhat va nhi6t d6 ddng co cao 
thi dien ap se giam xuong. 

2. Ph^n loai 

Can cu vao ca'u tao co the chia h6 thd'ng danh lira cua ddng co xang thanh hai loai: 
loai thudng va loai ban dan hay dien tut. 

II. CAU TAO VA NGUYEN LI LAM VI$C 

A - He thong danh lura mot chieu loai thiromg 

1. Cau tao va nguyen H lam viec 

He thong danh lira mdt chidu khdng ban dan 
hay loai thudmg (hinh 7.14) g6m co: binh acquy 
hay nguon dien co dien ap th^p 1, edng tac dien 2, 
ong tang dien 3, bugi 4, tiep dftftn ngat mach hay 
vft bach kim 5, do banh cam 6 dieu khien va tu 
dien 7. 

Nguyen If lam viec cua he thdng danh lua nfty 
nhu sau: Khi dong cong tac 2 va tiep didm 5 dong, 
thi dong dien se di tir cue duong cua acquy 1, qua 
cong tac 2, cuon day so ca'p^W, cua d'ng tang dien 
3, tiep diem 5 rdi ra "mat" hay v£ cue am cua 
acquy 1. Do tac dung cua dong didn so c£p, loi 
thep quan cuon day so cap W 1 va thu cap W 2 cua 
ong tang dien duoc tu hoa va tao ra tir thong mdc 
vong ca hai cuon day. 



Hinh 7.14: He thdng danh Ida 
mot chieu khdng ban ddn 
1. Acquy; 2. Cdng tac dien; 
3. Ong tang dien; 4. Bugi; 
5. Vit bach him; 6. Banh cam; 
7.Tu dien. 
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Tai mdt thai diem nao do, tuong ung vcti goc danh lira som b cudi hanh trinh nen, 
banh cam 6 cua true cam, nho true khuyu dan ddng, se mef tiep diem 5, lam ngat mach 
scf c^p va trong cuon day thu ca'p W 2 xua't hi6n m6t sure didn ddng cam utng, lam cho hai 
cue cua bugi 4 phong tia lira dien hay danh lira d£ ddt ch£y hoa khi trong xilanh. Khi 
phln loi cua banh cam quay xudng va do tac dung cua 16 xo, tiep di6m 5 lai dong va qua 
trinh tren duoe lap lai tir dau. 

Tu dien 7 co tac dung nap va phong dong dien tu cam, co dien ap khoang 200 + 300 
vdn, khi ngat mach so cap, de giam tia lira di6n 6 tiep diem 5 va nang cao dien ap b cu6n 
day thu cap W 2 cua ong tang di6n. 

Trong he thong danh lira mot chieu, ngoai cac b6 phan nhu acquy, ong tang dien, bugi, 
vft bach kim va tu dien... con co may phat dien, bo tiet che di nap dien cho acquy va cung 
cap dong dien cho mach so cap, khi dong co lam vide 6 so vong quay trung binh va 1cm. 

Hinh 7.15 la ha th6hg danh lira m6t chieu loai thuong cua dOng co co sau xilanh. 



Hinh 7.15: He thd'ng danh li(a mdt chieu loqi thuong cua dong co co sau xilanh 

1. Cong tac dien; 2 . Acquy; 5. Ong tang dien; 4. Cdc bugi; 5. Bo ngat va chia dien; 6. Tudien; 

Wj va W 2 - Cuon day so va thu cap cua ong tang dien. 

2. Cac bo phan chinh 

V 

2.1. Ong tang dien 

Ong tang dien hay bdbin dung de tang dien ap cho he thdng danh lira (hinh 7.16) gom 
co: vo kim loai hinh tru 6, ben trong dat loi thep 4 quah hai cuon day so cap 5 va thu: cap 10. 

Cuon day thu: cap lam bang day d6ng do, co ti£t dien nho (duefng kmh 0,07 + 0,10mm) 
boc lop each di£n, sd vong day nhi£u (16.000 4- 20.000 vong), mot d£u ndi v6i cu6n 
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day so ca'p, dau kia dua ra ngoai qua tiep di^m 8 
noi vdi day dan cao ap den bugi hoac qua bd 
chia dien rdi mdi dd'n bugi (dong co nhidu 
xilanh). Tiep di^m 8 dat d 16 cua nap 9, lam 
bang vat lidu each dien. 

Cu6n day scf cap cung lam bang day d6ng, 
nhung co tiet dien Ion (dudng kfnh 0,70 -r 0,80mm) 
boc ldp each dien, s6' vong day it (200 -s- 330 vong). 
Mot dau cu6n day so cap noi vdi vft 7 dat each di£n 
vdi vo 6, rdi qua day dan den ma d6ng cua vit bach 
kim, dau kia n6'i vdi dien trd phu 2, nhd vit 3, qua 
day dan va vft 11. 



Trong nap 12, lam bang vat lieu each dien, co , Hnh 7J6 . tf ng 0ng 
dat dien trd phu 2 each dien v6i nip 12 hoac vo 6. y Vit; 2. Dien trd phu; 3. Vit; 
Hai diu cua dien trd phu nay duqc co dinh tren vit 4, Loi thep; 5. Cuon day so cap; 
1 va 3. Di6n trd phu 2 co tac dung tu dong dieu 6 . Vo; 7. Vit; 8. Tiep diem; 
chinh dien trd mach so cap, khi scf vong quay cua each dien; 10. Cuon day 

d6ng co thay d6i, bao dam cho di6n ap mach thur thticap, 11. Vit, 12. Nap. 

ca'p khong bi giam nhieu khi so vong quay d6ng co tang len. 


2.2. Bo ngat va chia dien 

Trong he thong danh lua mot chieu, bo ngit va chia dien thudng lam thanh m6t cum. 
True quay cua b6 ngat va chia didn do true cam din ddng va co s6' vong quay bang mot 
nua (dong co 4 ki) va bang s 6 vong quay (ddng co 2 ki) cua true khuyu d6ng co. 


a) Bo ngat dien 

Bo ngit dien co tac dung ngit, noi mach dien so 
cap (hinh 7.17) g6m co: ti6p diem ngit, noi mach 
hay vft bach kim 2, banh cam dieu khien 3 va 16 xo 
la 5. Vit bach kim g6m co hai ma vft (d6ng va tlnh), 
lam bang thep chiu nhiet, co d6 ben cao va ft bi bie'n 
dang (vf du: vonfram). Ma vft d6ng dat each dien 
vdi than may, ma vft finh tie'p "mat". Ma vft ddng c6' 
dinh tr6n liy hay tay don l'to miu 4 bang nhua 
each dien lu6n lu6n tiep xuc vdi mat cua banh cam 
3, nhd lire ep cua 16 xo la u6n cong 5. Do do, khi 
banh cam quay, hai mi vft se dong, md lien tuc de 
noi va ngit dong didn so ca'p. Khe hd ldn nha't, khi 
hai ma vft md, thudng nim trong khoang 0,3 -r 0,5mm 



Hinh 7.17: Bo ngat dien 
l.Tay don; 2. Vit bach kirn; 

3. Banh cam; 4. Mail each dien; 
5. Ld xo la; 6. Dau day so ca'p. 
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Banh cam dung de dong mo vft bach kim bao gid cung co so mui cam hay phan l6i 
bang so xilanh cua dOng co. 

b) Bo chia dien 

Bo chia dien hay phan phoi dien dung de chia dien cho cac bugi d dOng cof nhieu 
xilanh, theo mOt thur tu lam viec nhdt dinh. 

Bo chia dien (hinh 7.18) gom co: nap cd dinh 1 
va di6n cue quay 2. Nap 1 lam bang vat lieu each 

dien, ben trong co cac dien cue 3 dat theo vong LB V\\ 

tron, so dien cue nay bang so xilanh cua ddng ccf )) 

(vf du: bo chia didn hinh 7.15 dung cho ddng co co i ^ J/y 

6 xilanh), ph^n giua nap co dat dien cue quay 2 

each dien vdi mat va noi cuon day thut cap cua dng 

' ' . „ Hinh 7.18: Bd chia dien 

tang dien. Dien cue quay duac cd dinh tren mdt gia t at* 

& n J ■ ■ b 1. Nap co dinh; 2. Dien cite quay; 

dd cung each dien vdi mat va dat tren cung mot j cUc C o'dinh. 

true vdri banh cam dong md vft bach kim. Giua 

dien cue quay va dien cue cd dinh thudng co khe hd nho hay khoang each phong dien 
0,3 0,7mm, do do bo chia didn nay con goi la bo chia didn loai phong tia lufa. Khi 

phong dien, ben trong bo chia dien se co hcfi nito va axit nitric, lam ri cac bo phan hay 
chi tiet che tao bang kim loai. Vi vay, de tranh hidn tuong nay, cac bd phan hay chi tiet 
bang kim loai thudng ma mot ldp chdng ri hoac lam Id thdng hoi d bd ngat va chia dien. 

2.3. Tu dien 

Tu dien co tac dung lam giam tia Ida didn d vft 
bach kim va nang cao dien ap d cudn day thd cdp 3 

cua dng tang dien, khi ngat mach so cdp. 

Tu dien (hinh 7.19) thudng lam bang hai la i 

nhom hoac thidc rdt mong 2 va 4, rong 35mm, dai 4 

2000mm, duoc dat each dien vdi nhau bang mdt 5 

chat dien moi la gidy each dien 1 co chidu rdng 6 

40mm, dai 2100mm va duoc tha'm udt bang d£u 
bidn the. 

Hinh 7.19: Tu dien 

Nhung la nhom hoac la thidc, duoc goi la cac /. Giay each dien; 2. La nhom; 
ban cue cua tu dien. O mdi dau ra cua ban cue 3. Day dan; 4. La nhdm; 

duoc noi bang day dan didn 3 va 5. Cac ban cue va 5. Day dan; 6. Vo. 

giay each dien duoc cuon tron va dat vao trong 

mot dng hinh tru bang nhdm 6. Mot dau day dan 3 cd dinh vdi vo dng hinh tru hoac than 
bo ngat va chia dien, nghla la duoc noi vdi "mat" hay ma vft tmh cua vft bach kim, con 


Hinh 7.19: Tu dien 
1. Giay each dien; 2. La nhdm; 
3. Day dan; 4. La nhdm; 

5. Day dan; 6. Vo. 
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cMu day dan 5 ndi vdi ma vit d6ng cua vit bach kim. Nhu vay, tu dien duoe dat hay mac 
song song vdi vit bach kim hay tidp di£m ngat va n6'i mach so ca'p. 

Tu dien thucmg co dien dung la 0,17 -5- 0,25 pk<J) va co th^ dat of trong hoac d ngoai bd 
ngat va chia didn. 

M6i ddng ccf dung mot tu didn co didn dung nha't dinh. Tu dien co didn dung 1dm qua 
hoac be qua d£u lam cho ddng co lam vide khdng tdt. Vi du: khi dung tu didn co dien 
dung ldn qua, thi sufc dien ddng cam utng 6 mach thur c^p ong tang didn hay didn ap giua 
hai cue bugi giam va ddng co lam vide se bi ngat quang b sd vong quay 1dm hoac nguoc 
lai, neu dung tu dien co dien dung be qua, thi ddng co lam vide cung se bi ngat quang b 
so vong quay nho va vit bach kim chong hong. 

2.4. Bo dieu chink gdc danh Ida 

Dong co thudng lam viec vdi phu tai va s 6 vong quay thay d6i. Do do, mud'n bao dam 
ddng co lam viec tot va phu hop vdi yeu c£u Id thuat, thi phai thay ddi then di&n danh 
lira hay tang hoac giam goc danh lira sdm. 

Trong dOng co thuong dung mdt so bd dieu chinh goc danh lira sau: 

a) Bo dieu chinh goc danh Ida, loai thudng 

- Bd dieu chinh li tam (hinh 7.20) gom co: dia 
11 , dat co dinh trdn true 1 cua bd ngat va chia dien. 

Tren dia 11 co ba true, hai true 4 va 10 d xa tarn de 
lap hai qua vang 2 va 9, con true d tarn 1 de lap bac 
co gan banh cam 8 va ban dinh hinh 6. Trdn cac qua 
vang co dat hai chd't 3 de ldng vao 16 hay ranh 7 d 
ban 6. 6 dau cua qua vang, phfa doi didn vdi true 4 
va 10 duoc giO bang 16 xo 5 va 12. 

Khi ddng co lam viec neu tang so vong quay cua 
true khuyu hay true 1, do tac dung cua luc h tarn, cac 
qua vang 2 va 9 bi vang ra xa tarn quay, thang luc 
cang 16 xo 5 va 12, qua chot 3 va ranh 7, lam cho 
banh cam 8 xoay theo chieu quay cua true 1 va dinh 
hay ph£n loi cua banh cam se d g£n vi trf tay don co 
ma vft ddng, co nghia la khi^tang sd' vong dong co, 
thi goc danh Ida sdm cung tang ldn, lam cho hoa khi 
hay khi h6n hop bi nen dugfc chay dung luc. 

Khi giam so' vong quay cua true khuyu hay true 
1, luc li tarn cung giam, 16 xo 5 va 12 se keo qua vang ve g£n tarn quay, banh cam se 
xoay vd phia nguoc chidu quay cua true 1 va gdc danh Ida sdm giam. 





Hinh 7.20: Bd dieu chinh li tdm 
1. True quay; 2. Qua vang; 3. Chot; 
4. True; 5. Ld xi; 6. Ban dinh hinh; 
7. Ld; 8. Banh cam; 9. Qua vang 
10. True; li. DTa; 12. Ld xo. 
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Nhu vay, bd dieu chinh ii tam da tu ddng thay doi goc danh lua sdm cho phu hap vai 
sd vong quay cua ddng ca. 


- Bd didu chinh chan khdng: 

Bd dieu chinh li tam chi co tdc dung didu chinh g6c danh lira theo sd vong quay cua 
dong ca. Nhung so vong quay cua ddng ca khong nhCrng chi phu thuoc vao dd met bucrm 
ga ma con phu thuoc vao ca phu tai, do do khi phu tai tang co the gin nguyfin so vong 
quay bang each ma ddn budm ga va nhu vay, bd dieu chinh li tam khong con tac dung 
nua, nghla la goc danh lua luc nay van khdng thay ddi va ddng ca lam vide se co tieng 
go, vi khi buam ga met to, hoa khi vao xilanh nhieu horn, lam cho ap sua't 6 cuoi hanh 
trlnh nen tang len. Mudn dong ca lam viec khong co tieng go thi phai giam goc danh lira 
scfm bang each dung them b6 dieu chinh chan khdng. 


B6 dieu chinh chan kh6ng (hinh 
7.21) gom co: mang 3 ndi vai dia 1 
cua bo ngat dien, nha thanh keo 2. 
Dia 1 dat tren 6 bi da va co the xoay 
duac mot goc nao do so vdi tam 
quay cua banh cam ngat mach. 
Khoang trong ben phai mang 3 
duac ndi thong vai khoang hay 
budng hon hap a b6 che' hoa khi, 
nhd ong 5, con khoang trong ben 
trai mang 3 thdng vdi khi trdi. 



Hinh 7.21: B6 dieu chinh chan khong 
1. Dia vit bach kim; 2. Thanh keo; 3. Mang; 
4. Ld xo; 5. Ong nd'i; 6. Bucrm ga. 


Khi dong ca lam viec, tuy theo phu tai va s6 vong quay ma thay doi dd ma budnn ga, 
tuc la thay doi duac d6 chan khdng trong ong ndi 5. Khi phu tai ddng ca nho, budm ga 
md nho, do chan khdng trong ong 5 ldn, mang 3 bi d^y sang ben phai, ep 16 xo 4 lai va 
qua thanh 2, lam xoay dia 1 ngugc chieu quay cua banh cam ngat mach va goc danh lua 
sdm tang len. Khi phu tai ddng ca tang, budm ga met ldn va do chan khdng trong dng 5 
giam, 16 xo 4 day mang 3 dich chuyen sang ben trai, qua thanh 2, lam dia 1 xoay cung 
chidu vdi banh cam ngat mach va goc danh lira sdm giam xuong. 


Khi dong ca chay khdng tai, sd vong quay tha'p, bo dieu chinh chan khdng se khdng 
lam viec, do do ddng ca lam vide duac on dinh. Khi ddng ca lam viec, tir sd vong quay 
tha'p sang sd vong quay trung hinh, bd didu chinh chan khdng lam viec cham, goc danh 
lua sdm tang cham, con bo didu chinh chan khdng lam viec nhanh khi ddng ca lam viec 
co sd vong quay trung binh tra len. 


Ngoai bd didu chinh chan khdng thay ddi theo phu tai, con co bo dieu chinh chan 
khdng cac che dd, nghia la bao dam goc danh lira sdm thfch hop cho ddng ca lam viec d 
cac che' dd khac nhau, nhu sd vong quay hoac phu tai thay ddi. Ve mat ca'u tao thi bd 
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didu chinh nay cung tucfng tu nhu bp dieu chinh chan khong theo phu tai, chi khac la 
ong noi thong vdi bp che hoa khi dupe phan ra lam hai nhanh: mpt nhanh th6ng vdi ong 
khuech tan, con mpt nhanh thdng vdi khoang hay buong h6n hop sau buctrn ga. Trong he 
thong danh lira, neu dung bp dieu chinh chan kh6ng cac che do, thi khong phai dung bp 
dieu chinh li tam. 

- Bo didu chinh octan: 

Bo dieu chinh octan dung d£ thay doi goc dtinh lira scan trong khoang ± 12°, khi dung 
nhien lieu hay xang co tri so 6'ctan khac nhau. 

Bp dieu chinh 6'ctan (hinh 7.22) gom co: ba ban dinh hinh 1, 3 va 4. Ban 1 co dinh 
vcfi than xilanh hay than may bang buldng 7, trdn co khac thang hay vach chia dp, gifla 
cac vach chia do la so' khong (0), bdn trai va ben phai s6' khOng nay co nam hoac sau 
vach. M6i vach tucfng ting vci mpt dp (1°) theo goc quay cua than bp ngat va chia dien 
hoac tucfng ting vcfi hai do (2°) theo goc quay cua true khuyu. Ban 4 dat trdn ban 1 va 
dupe co dinh vdfi than bo ngat va chia didn. 



Hinh 7.22: Bo dieu chinh octan 

1,3, 4. Ban dinh hinh; 2, 5, 9. Vit; 6. L6; 7. Buldng; 8,10. Dai oc. 

Ban 3 dat giua ban 1 va ban 4, co the c6' dinh vdi ban 1 bang vit 2 va ban 4 bang vlt 5. 

L6 6 o ban 4 va 16 d ph&n vach chia dp cua ban 1 dung d£ bat vit 2 va 5, lam thanh 
hinh vong cung dd xoay theo bo ngat va chia dien ve ben trai hoac bdn phai vach s 6 
khong (0). L6 a din dudi cua ban 1 dung de lap vit 9 noi ban 16 vdi ban 3, trdn co dat dai 
6 'c didu chinh 8 va 10. 

Khi dieu chinh goc danh lira, van dai oc 8 ra va sau do, van dai 6'c 10 ra hoac vao de 
ban 3 di chuydn so vdi ban 1 hay than bp ngat va chia dien xoay di so vdfi tam cua banh 
cam ngat mach. Neu diu nhon hay kim cr ban 3 nim vd phia chieu quay cua banh cam 
ngat mach la goc danh lira mu6n, con ngupc lai la goc danh lira sdm. 

v’ 

b) Bo dieu chinh goc danh liia loai diin tut 

Ngay nay tren cac xe ot6 hien dai thucfng dung he thdng danh lira ban din va tu dpng 
dieu chinh goc danh lua sdm. 

Bp didu chinh goc danh lira, loai dipn tit (hinh 7.23) gom co: cac cam bien 5 ghi nhin 
thong tin vd trang thai lam vide cua dpng co, ducti dang tin hidu dien cung cap cho bp dieu 
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khien trung tam 6 (ECXJ). Bd di6u khien trung tam se xut If cac thdng tin nh&n duoc ve trang 
thai lam viec cua dong ca nhu tdc dd, tai trong, thanh pMn hoa khi, nhiet do va luu lirgng 
khi nap... de chon goc danh lira sdm tou uu, r6i ra lenh cho ca c£u chap hanh 2 la mot cam 
bien danh lira (co the kieu may phat dien, kieu photo didt hoac kieu Hall...) de "khoa/md" 
transito a he thong danh lira, tao dong dien co dien ap cao trong ong tang dien 3, qua bo chia 
dien 1 tdi bugi 4 de dot chay hoa khi hay h6n hop chay trong xilanh d6ng co. 



Hinh 7.23: Bo dieu chinh goc danh Ida loai dien tit 
1. Bo chia dien; 2. Co cau chap hanh; 3. Ong tang dien; 4. Bugi; 5. Cac cam bien; 

6. Bo dieu khien trung tdm (ECU); 7. Acquy; 8. Cong tdc dien. 

2.5. Bugi 

Bugi hay nen dien dung de phong tia lira dien dot chay 
hoa khi hay hdn hap chay (hai xang va khong khi) d cuoi 
hanh trinh nen cua dong ca. 

Bugi (hinh 7.24) gdm cd ba phan chinh: diSn cue canh 1, 
sir each dien 2 va di6n cue gitra 5. Di6n cue canh gdn vdi 
phdn cuoi cua doan co ren tren than bugi la dien cue tiep 
"mat". Difn cue giua dat trong phan sur each dien va cd hai 
ddu tho ra ngoai: ddu tren noi vdi cuon day thur clip cua ong 
tang dien, diu dudi d g^n dien cue canh vdi khoang each hay 
khe hd la 0,6 + 1,2mm, goi la khe hd giua hai cue cua bugi. 

Than bugi 4 lam bang thep, pMn tren co dang hinh luc 
lang de dung cle ong thao lap bugi, phan dudi cd dang hinh 
tru va cd ren de lap vao 16 ren d nap xilanh. Duong kinh va 
bade ren d cac loai bugi cung khac nhau, nhung deu dung ren hd met. 

Cac dien cue cua bugi thudng lam bang thep hap kim, chiu mon cao gdm niken, 
mangan va dong. 



Hinh 7.24: Bugi 
1. Dien cite canh; 

2. Sit each dien; 3. Dai oc; 
4. Than. 5. Dien cite giita. 
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Sir each dien thudng lam bang vat lieu c6 chua khoang 60% oxyt nhom chiu duoc 
nhiet dd cao. 

Bugi thudng dung co the’ phan loai theo dac tfnh nhiet va dubng kfnh ren 6 than bugi. 

a) Theo dac tmh nhiet, bugi co hai loai: bugi "nong" va bugi "lanh" 

- Bugi "nong" co dac tlnh la ph£n dudi cua si i each dien dai, khe hd hay khoang trd'ng 
giua su each dien va than bugi ldn, ph£n tren cua sti each dien lai ngdn. Do do, bugi 
"nong" dan nhiet kem, ndn chi diing 6 ddng co co c6ng su£t nho va so vong quay thSp. 
Trong trudng hop ddng co co edng sua't Ion va s 6 vong quay cao, neu diing bugi "nong" 
thi de bi chay kfch n6. 

- Bugi "lanh" co dac tmh la pMn dudi c ua sir each dien ngan, khe ho giua sir each 
dien va than bugi nho, phan trdn cua sir each dien lai dai. Do do, bugi "lanh" dan nhiet 
tot nen chi dung d ddng co co c6ng suSt ldn va so vong quay cao. Trudng hop dong co 
co cong suat nho va so vong quay tMp, neii dung bugi "lanh" thi de bi bam muoi than, 
lam cho dong dien co dien ap cao, qua bugi giam va tia lira tao ra gifia hai cue bugi cung 
khong duoc lien tuc hoac mat hin. 

b) Theo diicmg kmh ren, bugi co ba loai; 18,14 va 10 

Noi chung, tuy theo cac nha may hoac m6i nude quy dinh, bugi cd nhutng kf hieu 
khac nhau, nhung thudng cd ghi kf hieu bang chu va s6 d than hay vo cua bugi. 

Hinh 7.25 la cac bugi (nong, lanh) va su can bang nhiet cung nhu nhiet do d mdi khu 
vuc khac nhau cua bugi. 



a) b) c) 

Hinh 7.25: Bugi "nong" (a), bugi "lanh" (b) va sucan bang nhiet cung nhu nhiet do 
dmdi khu vUc khac nhau cua bugi (c) 

1. Su: each dien; 2. Dau tiep dien; 3. H6n hep mattit va thuy tinh dan dien; 4. Thati; 5, 6. Dem 
kin; 7. Dien cUc giua; 8. Dien cue manh; 9. Dau hinh c6n cua sit each dien; 10. Dai oc. 
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B - He thong danh lira mot chieu loai ban din 


Trong thuc te che tao dOng co m6i, khi tang ti s6 nen va so vong quay cua true khuyu, 
thi phai tang didn ap th6 cap cua 6'ng tang didn, nghia la phai tang dorig didn scf cap, 
nhirng trong he thdng danh lua khdng dung ban din, dd cho vit bach kim lam vide duoc 
binh thucfng thi dong didn so cip khdng duoc vuot qua 3,4 5 ampe. Mat khac, khi tang 

sd' vong quay cua dong co, thi dong didn so cip lai giam di, vi t6c dd ngat ndi cua vlt bach 
kim tang va vit bach kim lai chong bi mon. Do do, d£ khac phuc nhuoc di£m trdn, khi tang 
dien ap thuf cip cua 6'ng tang didn, thudng dung hd thdng danh 16a ban dan hay didn tut. 

Ha thong danh 16a mot chieu ban din co hai loai: co tidp diem va kh6ng tiep diem. 


B.l. He thong danh Ida mot chieu ban ddn co tiep diem 


Trong he thong danh 16a mdt chidu ban din co ti6p didm vin dung tiep didm ngat 
mach, loai co hoc hay vit bach kim, nhung no khdng lam nhidm vu true tiep ngat nd'i 
dong dien so cip cua 6'ng tang dien ma chi lam nhidm vu ngat nd'i dong didn didu khidn 
transito co tri sd' rat nho, khoang 3 4- 4% dong didn so cip. Do do, vit bach kim hay vlt 
16a lam viec duoc bao dam, khdng cin phai dinh ki bao duong, va it phai thay thd. 



Hinh 7.26: He thd'ng danh Ida mdt chieu ban dan co tiep diem 
1. Ong tang dien; 2. Cum ban ddn; 3. Cum dien trdphu; 4. Cdng tac dien; 

5. Cdng tac khoi ddng; 6. Bo ngat dien; 7. Bo chia dien. 

Hd thong danh 16a mdt chi&i ban din co tidp dilm (hinh 7.26) g6m co cac bd phin sau: 

1. Ong tang didn co hai cuon day so cap W, va th6 cip W 2 quin trdn loi thep. 

2. Cum ban din 

a) Transito T lam nhidm vu ngit noi ddng dien so cip. 

b) Bie'n ap xung BA, co hai cudn day co, vi a> 2 lam nhidm vu tao xung ip d£ transito 
T dong nhanh va dua didn ap den cue g6c cua transito T de transito T mo cho dong didn 
qua cudn day so cip W, cua 6'ng tang didn 1. 
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c) Tu dien Q lam nhiem vu 6n dinh didn ap ngu6n va bao vd cho transito khdng bi 
qua ap. 

d) Tu dien C h dien tr6 R 1? di6t nan dong D N va diot 6n ap D c lam nhidm vu bao ve de 
transito lam vide dupe binh thuemg va khong bi hong, do sure dien dong tu cam (e c ) xua't 
hien, khi nglt mach set cap. 

e) Dien tro R 2 , mac song song veti cupn day o> 2 cua bid'n ap xung BA, lam nhiem vu 
phoi hop de tao xung ap theo yeu clu. 

3. Cum didn trd phu R pl va R p2 lam nhidm vu 6n dinh didn qua cu6n day so cap 
cua ong tang dien. 

4. C6ng tic hay khoa dien, lam nhidm vu nglt n6i mach dien tCr ngudn. 

5. Cong tac khoi dong lam nhiem vu ngln mach didn tur phu R pl . 

6. Bo ngat dien, co tie'p diem ngat mach K. 

7. BO chia dien (a dOng co sau xilanh) co con quay P. 

Nguyen li lam vide cua hd thong danh lira m6t chidu ban dan co tie'p did’m nhu sau: 
khi dong co lam vide, cong tac 4 dong hay duoc noi mach va ne'u tidp diem K cung dang 
dong, thi co didn ap am dua den cue gO'c cua transito T, qua cuon day C 0 j cua bien ap 
xung BA (dong didn qua tie'p diem K khoang 0,7 + 0,9A), lam cho transito T mot va co 
dong dien (6 -r 7A) qua cu6n day so cap W, cua ong tang dien. Chi£u cua dong didn so 
ca'p se di tu cue duong cua ngudn - cong tic 4 - dien tret phu R pl va R p2 - cuOn day so 
cap Wj - tid'p giap phat gop cua transito T - rdi vd "mat". 

Khi tie'p didm K md, do tie dung cua banh cam 6 bo ngat dien 6, thi didn ap am ct cue 
gdc cua transito T bi mat va nhd co sure dien dong tu cam dr bien ap xung BA hay cuon 
day co 2 , lam cho transito dong nhanh. Dong didn qua cuon day so ca'p Wj bi mat dot 
ngot, lam cho cudn day thir cap W 2 cam ung ra mot dong co dien ap cao dua den con 
quay P cua bo chia didn 7 va sau do de'n bugi. Khi phdn l6i cua banh cam di khoi, tid'p 
diem K lai dong va qua trinh trdn dupe lap lai tir dlu. 

B.2. He thong danh Ida mdt chieu ban dan khong tie'p diem 

Trong he thdng danh lura kh6ng tid'p di^m, nghia la khong dung tid'p diem ngat 
mach hay vft bach kim dl ngat ndi dong didn dieu khi^n transito, ma dupe thay the' 
bang mot may phat tin hieu, thuemg la loai dien tur do may phat didn tao ra, d£ dieu 
khien transito. v 

Hd thong danh lira mot chidu ban din khong tid'p diem (hinh 7.27) gom co cac bp 
phan chinh sau: 

1. Ong tang didn co hai cuon day so clp Wj va thur cap W 2 qua'n trdn loi thep. 

2. Cum ban din 

a) Transito Tj va T 2 lam nhidm vu khud'ch dai dong didn dieu khien. 
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b) Transito T 3 lam nhiem vu ngat noi dong dien qua cu6n day so c^'p Wj cua 6'ng 
tang dien. 

c) Bie'n ap xung BA co hai cuon day coj va co 2 , cung vdi di6n trd R 4 , mac song song 
vdi cuon day co 2 , lam nhiem vu tao xung ap d£ transito T 3 dong nhanh va dira dien ap 
den cue goc cua transito T 3 d€ transito T 3 md cho dong dien qua cudn day Wj cua dng 
tang dien. 

d) Tu dien C 2 , diet nan dong D 2 va diet on ap D 0 lam nhiem vu bao vd de transito T 3 
lam viec duqc binh thudng va kh6ng bi hong, do sure dien d6ng tu cam (e c ) xua't hien khi 
ngdt mach so ca'p. 

e) Dien tro R 2 , diot nan dong D 3 va dien tro R 5 b cum dien tro 6 lam nhiem vu de 
transito T 2 dong nhanh. 

g) Dien tref R 3 va tu dien Cj lam nhiem vu de khai dong duoc de dang b so vong quay 
tha'p khi may phat tin hieu 3 chua du dien ap dieu khien transito T,. 

h) Dien trd R : va diet D, lam nhiem vu de transito Tj dong nhanh. 

3. May phat tin hieu loai xoay chieu thay the' cho tie'p di^m ngat mach, lam nhiem vu 
dieu khien transito Tj. 

4. Cong tac hay khoa dien, lam nhiem vu ngat noi mach dien tut ngudn. 

5. Cong tac khdi d6ng lam nhiem vu ngat mach dien tr6 phu R pl . 

6. Cum dien trd phu R pl va R p2 lam nhiem vu on dinh dong dien qua cuen day so ca'p 
W t cua ong tang dien. Ngoai ra, trong cum dien trd phu nay co dat ca dien trd R 5 lam 
nhiem vu phe'i hop vdi dien trd R 2 va diet D 3 cua cum ban dan 2. 
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Hinh 7.27: He thong danh Itfa mot chieu ban dan khong tiep diin 
1. Ong tang dien; 2. Cum ban ddn; 3. May phot tin hieu; 

4. Cong tac dien; 5. Cdng tac khdi dong; 6. Cum dien trd. 
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Nguyen If lam viec cua he thdng danh lira ban dan khPng tiep diem nhu sau: khi dong 
cong tic 4, neu true cua may phat tin hidu 3 chua quay hay chua khdi dong dong co, thi 
cue gdc cua transito T, dupe ndi vdi cue duemg ngu6n, qua dien trd Rj va cuon day d 
phan tmh hay stato cua may phat tin hiPu. Do do, transito Tj dong, dien trd ldp tidp giap 
phat gop cua no rit ldn va cue g 6c cua transito T 2 coi nhu dupe ndi vdi cue am ngudn, 
qua dien tror R 2 , lam cho transito T 2 met va co dong dien di tijr cue duong ngudn cOng tac 
4 - diot D 3 - cuon day coj va co 2 cua bien ap xung BA tiep giap phat gop cua transito T 2 - 
dien trd phu R pl va R p2 ve "mat". Dong dien khi qua bien ap xung hay cuon day co 2 co 
dien tro R 4 mdc song song, se tao ra dien ap dieu khien lam transito T 3 md va co dong 
dien qua cuOn day so ca'p W L cua dng tang di6n. Chieu cua dong dien nay, se di tir cue 
duong ngudn - c6ng tic 4 - dipt D 3 - tidp giap phat gop cua transito T 3 - cuPn day so cap 
- di6n tret phu R pl va R p2 - ve "mat". 

Khi true cua may phat tin hi6u 3 quay, ling vdi thfti diem ma nda ki am cua dien ap 
tin hiPu ct cue gdc cua transito Tj, thi dien ap ngudn v& dien ap cua may phat tin hieu 
khi nhau, lam cho cue gdc cua transito Tj co diPn ap am. Do do, transito Tj mo, dien tret 
lop phat gop cua no giam xuong, lam cho cue gdc cua transito T 2 coi nhu gan vdi ngudn 
va transito T 2 dong. Khi transito T 2 dong, dien trd ldp phat gop cua no tang len rit Ion va 
cue gdc cua transito T 3 coi nhu dupe ndi vdi cue duong ngudn qua cuPn day C 0 [ va diot 
D 3 , lam cho transito T 3 dong. Transito T 3 dong, dong dien qua cuPn day so cap W : bi 
mat va trong cuon day thi cap W 2 se xua't hien dong dien cam dng co dien ap cao dua 
den bo chia dien (d dPng co nhidu xilanh) va sau do ddn bugi. 

7.4 MAY KH6l DONG 


I. CONG DUNG VA PHAN LOAI 

1. Cong dung 

May khdi dong dung dd khdi dPng hay md may dong co cua PtP, ttic la chuydn dong 
co tir trang thai nghi sang trang thai chudn bi lam viec hoac chay khong tai bang each 
quay true khuyu dong co vdi mPt sP' vdng quay nhat dyih, bao dam qua trinh tao thanh 
hoa khi hay hPn hop khi, nen va chay dan nd d trong xilanh dong co. 

May khdi dPng, thudng la dPng co dien mot chieu kich thich ndi tie'p, lam viec cung 
vdi cac thie't bi md may va co cdu dan dong. 

V 

2. Phan loai 

May khdi dong dung trong dong co PtP cd thd phan loai nhu sau: 

a) Theo co cau truye'n dan 

- Co ca'u truydn dan vdi khdp quay mPt chidu. 

- Co cau truydn dan vdi li hop ma s£t. 
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Khi khdi dong dong cd, tac dung vao ban dap 3, qua tay don 5, 6 va 7; lam cho bac 

11 cung vdi 16 xo 12 va khdp quay mot chidu 14 dich chuyen sang phai (hay v6 phfa 
sau) di banh rang 15 an khdp vdi vanh rang banh da 18, d6ng thdi vft 8 cung tac dung 
vao thanh A cua bd ngat ndi mach didn 2, may khdi dong bat dlu lam viec, nhd co 
ngu6n dien cua acquy cung ca'p, banh rang 15 hay true cua rdto 16 se quay vdi van tdc 
goc la co, va banh da co vanh rang 18 cung quay theo vdri van tdc goc la co 2 (oo, > oo 2 ). 
Khi dong cd da no may, nha ban dap 3, ngat ngudn di6n cua may khdi dong, banh da co 
van toe goc 1cm hon cua banh rang 15 hay true cua r6to 16 (g) 2 > co,), va nh6 co khdp 
quay mot chieu 14, 16 xo 4 va 9, lam cho banh rang 15 dich chuyen sang trai (hay ve 
phfa tritdc) hoac ve vi trf ban d^u. 

2. Bo ngat noi mach dien va khdp quay mot chieu 

a) Bo ngat noi mach dien 

Bo ngat noi mach dien (hinh 7.29) g6m co: cac tiep didm co dinh hay cue dien 1 va 
14, tiep diem dong 3 dat tren thanh dan ddng 9 hay thanh A (hinh 7.28 ) vdi cac 16 xo 
10 , 

12 va 13. 



Hinh 7.29: Bo ngat not mach dien 

1,14. Dau hay cite noi day t&i acquy va may khdi dong. 2, 7. Noi Id xo; 

3, 5. Tiep diem dong; 4,11. Dau hay cite ndi day cua ong tang dien; 6. Vo; 

8. Vit cua tay don dieu khien; 9. Thanh mang tiep diem ddng; 10,12,13; Ld xo. 

Khi khdi dong ddng cd, nh6 cd c£u dieu khien, lam cho vft 8 chuyen ddng sang trai 
(hay ve phfa trade), thanh 9 mang tiep didm dong 3 ndi mach dien giua hai cue 1 va 14. 
Dong didn se tur acquy qua cue 1, tiep diem dong 3, cue 14 va may khdi ddng lam vide. 
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Khi kh6ng khdi ddng, vft 8 dich chuyen sang phai, va dudi tac dung cua 16 xo 13, tiep 
diem dong 3 tach khoi tiep didm co dinh va dong didn cung clip tir acquy cho may khoi 
d6ng bi nglt. 

b) Khop quay mot chieu 

Khop quay mot chidu (hinh 7.30a) gom co: banh rang 1 co dinh vdi 6 ngoai 2, 6 
trong 3, cac con lan 6 vdi chot 5 va 16 xo 4. O ngoai lap tu do tren true quay cua roto 
may khoi dong. 6 trong 3 co cac ranh lorn vdi mat phang nghieng va dupe co dinh tr6n 
bac hay 6ng, co ranh trupt 7. Giua hai 6, trong cac ranh lorn dat cac con lan 6, lu6n bi 
day do chot 5 va 16 xo 4 nam trong 6 trong 3. 



a) 


i 

li 

b) o) 

Hinh 7.30: Khop qua mot chieu 

* X , y 

1. Banh rang; 2. O ngoai; 3. O trong; 4. Ld xo; 5. Chdt; 6. Con lan; 7. Bac hay ong co ranh tricot; 

8. Vdng ham; 9. Ld xo; 10. Bac truyen dong; 11. Vanh rang banh da. 

Khi khoi d6ng ddng co, true cua may khoi d6ng lam cho bac 7 quay, 6 trong 3 va 6 
ngoai 2 dupe nem cumg nh6 cac con lan 6, ciing quay nhu* m6t khdi c6 dinh (hinh 7.30b). 
Banh rang 1 an khop vdi vanh rang banh da 11 quay, bao dam khoi dpng dupe d6ng co. 

Khi dong cof da chay hay n^ banh da quay banh rang 1 cung 6 ngoai 2 cua khop 
quay mot chieu vdi toe do cao hofn toe d6 quay cua true may khoi dong va 6 trong 3, iam 
cho cac con lan 6 bi d^y ra phia pMn rong cua ranh 6 6 trong 3 (hinh 7.30c) va chuyen 
dong quay cua banh rang 1 khong truyen ddn true quay cua may khoi dong. 

Sau khi ddng co n6, ta tach banh rang 1 khong cho an khop vdi vanh rang banh da 11, 
nhd nha ban dap hoac tay don, banh rang 1 se dich chuyen vd vi tri ban d&u. 
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B - May khdi dong loai dieu khien tvs xa 

May khoi ddng, loai dieu khi&i tit xa (hinh 7.31) khac voi loai di6u khien true ti6p la 
dung role dien tfir, gom co role hut (keo) va role giu. 

Role hut hay keo, co ong thep tur 17, tren qu£n cudn day hut 14 va cudn day giu 15. 
Ben trong ong thep tir 17 co dat phlln ting hay loi thep di ddng 16, duoc n6i voi tay don 
18 de di6u khien banh rang chu dong 19. Tren phtin ting, ben trai, co gan dia tiep diem 
dong hay dia ngat ndi mach 13, dat dtii didn voi hai ti£p diem tinh hay cd' dinh 6 cue 4 
va cue 5. Cue 4 noi voi cue D cua may khoi ddng, con cue 5 n<5i vtii cue duong (+) cua 
acquy 1. Khi khong khdi ddng, do tac dung cua 16 xo, dia tidp didm ddng chua tiep xuc 
vtii tiep diem tinh hay mach dien may khoi ddng con bi ngat. 



Hinh 7.31: May khdi dong loai dieu khien ttixa 

I. Acquy; 2. May phat; 3. May khoi dong; 4, 5, 7, 8. Cue dien; 6. Ampe ke; 
9. Nut hay khod khoi dong; 10. Cuon day cua role ngat noi mach d tiep diem K; 

II. Tiep diem hay md ddng; 12. Tiep diem hay ma tinh; 13. DTa tiep diem dong hay 
ngat noi mach dien d may khdi dong; 14. Cudn day hut (keo); 15. Cudn day giu; 

V y 

16. Phan ting hay loi di dong; 17. Ong thep tti; 18. Tay ddn; 19. Banh rang may 
khdi dong; 20. Vdnh rang banh da cua ddng co; PP. Role dieu chlnh cua may phat. 


Role ngat noi mach dien, co cudn day 10 quah tren loi thep, tie'p diem K g6m co ma 
dong 11 va ma tinh 12, noi voi cuon day 14 va 15, qua die’m M cua role hut. Cue 7 noi 
voi cue B cua may phat 2, qua phtin ting, va mat hay cue am cua acquy 1. Cue 8, duqc 
noi vtii nut hay khoa khoi ddng 9, qua ampe ke 6, cue 5 va cue duong (+) cua acquy 1. 
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Khi khdi dong, an nut hay mo khoa 9, trong cudn day 10 co dong dien, di tu: cue 
duong acquy 1 - day dan - cue 5 - day dan - ampe k£ 6 - day dan - nut hay khoa khdi 
dong 9 - day dan - cue 8 - cu6n day 10 - cue 7 - day dan - cue B - pMn ting cua may 
phat 2 - mat hay cue am (-) cua acquy 1, loi thep cua cu6n day 10 bi tur hoa va tao ra luc 
htit, lam tiep diem K dong. Khi tiep didm K dong, trong cu6n day hut 14 va cu6n day 
giu 15 co dong dien di qua. Dong dien nay tti dilm M di theo hai dudng nhu sau: 

Qua cuon day htit 14 - cue 4 - day dan - cue D - ph&i ting cua may khdi dong 3 - mat 
hay cue am cua acquy 1 hoac qua cuon day giu 15 - cue E cua may khdi ddng 3 - mat 
hay cue am cua acquy 1. 

Khi tiep diem K dong, dong dien qua cuon day 14, lam cho phan ting may khdi ddng 
bat dau quay vdi toe do quay nho. 

Do co dong didn di vao ca hai cuon day 14 va 15, ma ong thep 17 duqc tir hoa va tao 
ra luc hut, lam cho phan ting hay loi di dong 16 dich chuyen sang trai (hay phla trude), 
tay don 18 diy banh rang 19 cua may khdi dong vao an khdp vdi vanh rang banh da 20, 
dong thdi sau do, dla tidp di^m dong 13 ndl mach gitia hai cue 4 va 5, dong didn tti 
acquy ducrc cung cap cho may khdi ddng theo mach sau: cue duofng acquy 1 - day dan - 
cue 5 - day dan - qua dra tiep diem dong 13 - day dan - cue 4 - day dan - cue D - phan 
ting cua may khdi d6ng 3 - mat hay cue am cua acquy. Khi co dong dien ltin di qua cu6n 
day kich thfch may khdi dong, phan ting bat diu lam viec va truyen chuyen dong quay, 
qua cap banh rang 19 va 20, cho true khuyu cua d6ng ccf 6t6. 

Khi khong khdi dong hay dong co da no, tha nut hay dong khoa khdi dong 9, dong 
dien qua cuon day 10, 14, 15 bi ngat va do tac dung cua 16 xo, tiep diem K md, phan 
ting hay loi thep 16 dich chuy6n sang phai hay trd ve vi tri ban d£u, dong thdi dia tiep 
die’m dong 13 cung ngat dong didn cung cap cho may khdi dong, lam cho banh rang 19 
tach khdi vanh rang banh da 20. 

Hinh 7.32 la may khdi dong, loai di6u khidn true ti6'p, co bugi sa'y nong khong khi 
nap, thudng dung d dong diezen lap tren oto. 

Hinh 7.32: May khdi dong loai 
dieu khien true tiep co bugi say 
nong khong khi nap 
/. Bugi say nong; 2. Acquy; 

3. Bo phan kiem tra; 4. Dien 
trd phu; 5. Nut hay cong tdc; 

6. Bo ngat noi mach cua may 
khdi dong; 7. Banh rang cua 
may khdi dong; 8. Vanh rang 
banh da; 9. May khdi dong; 
10. Tay ddn cua ban dap hoac 
can dieu khien khi khdi dong. 
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7.5. HE THONG CHIEU SANG VA TfN HI$U 

I. HE THONG CHIEU SANG 

He thong chieu sang bao dam chieu sang dirdng cho ot6 di chuyen hay lam vice ban 
d6m, chieu sang buong lai (cabin), bang ddng ho kidm tra, bien bao, khoang hanh khach 
hoac khoang hanh If v.v... 

He thdng chidu sang (hinh 7.33) g6m co: cac den pha 3 va 4, den kfch thirde 2 va 5, 
den sau (den Mu) 6 va 8, den bidn bao 7, den tr£n a cabin 12, den bang dong h6 11, den 
tr£n khoang hanh khach 10 va den khoang hanh If 9. Cac b6 pMn hay den cua hft thong 
chieu sang duoc cung cap dien t£r may phat dien va acquy. 



Hinh 7.33: He thong chieu sang dan gian thKcrng dung 6 oto 
l. Hop cong tac; 2, 5. Den kick thuac phia truac; 3, 4. Den pha, loai hai day toe chieu xa 
va chieu gan; 6, 8. Den sau; 7. Den bien bao; 9. Den khoang hanh U; 10. Den tran 
khoang hanh khach; 11. Den bang dong ho; 12. Den tran a cabin (buong lai). 

Di didu khien he thdng chieu sang nay, dung cac c6ng tdc CT 0 , CT h CT 2 , CT 3 va 
CT 4 . Khi cong t£c CT 0 or vi trf 0 tat ca cac den 2, 3, 4, 5, 6, 7 va 8 deu tat, neu chuydn 
CT 0 sang vi trf 1 thi cac den Mu (6, 7, 8) va den kfch thiroc phfa trude (2, 5) se sang, khi 
chuyen CT 0 sang vi trf 2 cac den pha (3, 4) sang a Me cot (chieu sang gan). Cuoi cung, 
neu chuyen CT 0 sang vi trf thu 3, cac den pha (3, 4) se chieu sang a na'c pha (chieu sang 
xa). Khi cong tac CT 0 a cac vi trf 1, 2 va 3, cac den Mu ddu sang. 

Cac edng tac CTj, CT 2 , QT 3 va CT 4 de bat va tat cac den d khoang hanh If, khoang 
hanh khach, den bang dong hd va den tr^n & cabin. 

1. Den pha 

Den pha co tac dung chieu sang mat duong, de nguefi lai nhin ro khoang 150 - 250m 
phfa trude khi xe dang chay nhanh vk khoang 50 - 70m khi gap xe khac, tranh lam loa 
mat ngudi lai xe di nguoe chieu. 
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Den pha (hinh 7.34): gom co: than hay vo, 1 dui den 2, bong den 8, loa (choa) phan 
chieu 3, kinh khuech tan 5, vong dem 4, vanh dai 6 va 7. 

Bong den pha thirong co hai day dien trd (day toe) de chieu sang xa va chieu sang 
gan. Day toe chieu sang xa (day pha) dat tai tieu diem loa phan chieu (mat phan xa) sau 
khi phan xa se thanh chum tia song song vdi true quang hoc cua den. Day toe chieu sang 
gan (day cot) dat phfa trude tieu diem (tieu cut) loa phan chieu, nen sau khi phan xa 
chum tia tao vdi true quang hoc mot goc huefng xudng dudi, chieu sang phan dudng g^n. 

Khi chieu sang gan, phan bo chum tia sang co the la doi xung hoac khong doi xvirng 
(hinh 7.35). Loai khong doi xung giup ngudfi lai xe tha'y ro ph^n dudng ben phai va kha 
nang lam loa mat ngudi lai xe di nguoc chieu giam di. 



Hinh 7.33: Den pha 

1. Vo; 2. Dui den; 3. Loa (choa) phan chieu; 4. Vong dem; 
5. Kinh khuech tan; 6, 7. Vdnh dai; 8. Bong den; 9. Bulong. 



Hinh 7.35: Chum tia sang cua den pha doi xibig (a) va khong doi xung ( b ) 
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He thong den chieu g6m co hai loai: he den chau Au va he den chau MI. 

6 he den chau Au (hinh 7.36) trong den co ta'm chan 3 nlim b6n dudi day toe chieu 
sang g£n, do do gidfi han sang tdi cua chum tia kh6ng ddi xurng khong ro r6t, ph£n ben 
phai cua chum tia dirge nang len 15°, lam cho t£m nhin ngudi lai dugc nang l£n 75m 
khi chidu gan. 

6 he den chau MT (hinh 7.37) khi chieu sang gin, chum tia sang van doi xung, nen 
tarn nhin ngucri lai kem hon (khoang 50m) de lam loa mat ngtfdi lai xe ngugc chi^u. 

Day toe bong den pha lam bang sgi vonfram, dang xo&n, trong bong den co khi 
tra (h6n hop 96% argon, 4% nito hoac h6n hop cruypton va kenon) bao dam cho 
vonfram khoi bi boc hoi of nhiet do cao (khoang 3000°K), lam den be mat thuy tinh 
cua bong den. 



' Hinh 7.36: Den pha he chau Au 

l. Day toe chieu sang xa (day pha); 2. Day toe chieu sang gan (day cot); 3. Tam chan. 



Hinh 7.37: Den pha he chau MT 
1. Day toe chieu sangxa; 2. Day toe chieu sang gan. 


Hien nay, tren 6to thu6ri£ dung bong den halogen, ben trong bong la khi tro, co 
them chat halogen hoac hdn hop chat halogen va brom. Bong den halogen lam bang 
thuy tinh - thach anh, chiu dugc nhiet dd cao (khoang 900°K) va co khoang each chieu 
sang xa toi 400m. 

Tren cac xe du lich ddi men con su dung he dieu khien den pha tu dong, tren do co 
cac cam bidn v6 cucmg do anh sang xung quanh xe, cac mach dien tu va role de di£u 
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khien hoat d6ng cua he thong m6t each tir dong. Tin hieu tur cac cam bien gui vi bo dieu 
khien trung tam (ECU). Bo didu khien trung tam (ECU) tinh loan va xir li r6i phat tin 
hieu dieu khien tu dong "tit/bat" den pha, thay ddi che dd chieu sang theo yeu Cciu. 

2. Den nho 

a) Den nho phia tritoc xe 

Den nho phia trircrc hay dau xe co tac dung bao re va bao kich thirdc (hinh 7.38) gom 
co: than hay vo 3 bang kim loai, kinh khud'ch tan 1, dau n6'i day dien 4, bong den 6 va 8. 
Kinh khuech tan co hai m£u, co vach 7 ngan each lam hai phan. Phin tren cua kinh 
khuech tan co mau da cam, co loa phan chieu (xa) thuemg ma crom, dung lam den bao 
re. PMn dvroti cua kinh khuech tan khong co m£u, dung lam den bao kich thucrc chieu 
rong cua d£u xe. 



Hinh 7.38: Den nho phia trUcfc xe 

I. Kinh khuech tan; 2. Dem; 3. Than; 4. Dau noi day dien; 5. Gia dddui den; 

6, 8. Bong den; 7. Vach ngan. 

b) Den nho phia sau xe 

Den nho phia sau hay den dudi xe, co tac dung bao re (xin dudng), bao ham phanh, 
bao kich thude, bao lui xe va chieu sang bien s6 (bien dang ki xe). Den nho phia sau 
(hinh 7.39) gom co: than hay vo 3, kinh khuech tan 1, gia dd bong den 8, vit cd' dinh 10, 
cac bong den 4, 5, 7 va 9. 
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Hinh 7.39: Den nho phia sau xe 
1. Kmh khuech tan; 2. Dem; 3. Than; 4, 5, 7, 9. Bong den; 

6. Dem giam chan bang cao su; 8. Gid ddbong den; 10. Vit co dinh 

Than lam bang chat deo va dupe 
chia thanh ba ngan A, B, va C. Hai 
ngan b ngoai (A, C) co den bao re 4 
va den chi kich thucirc 9. Con ngan 
gitfa (B) co l5p hai bong den (5, 7) 
lam tin hieu phanh (ham) xe va chieu 
sang bien so. Cac ngan ngoai A va C 
co dang hinh parabon. CJ ngan gitfa B, 
tren tarn dem giam chan bang cao su 
7 co bon 16 de lap cac bong den mot 
day toe (4, 5, 7, 9). 

Cong suat chieu sang cua cac bong den pha (hinh 7.40) khoang 35 -f 40W, con cong 
suat cua cac bong den nho (phanh, bien so, kich thuoc) khoang 5 - 10W. 



Hinh 7.40: Cac bong den pha cua oto 
1. Bong den pha thong thudng (truyen thong); 
2, 3,4,5. Bong den pha halogen. 


II. HE THONG TIN HIEU 

1. He thong tin hieu bang anh sang 

He thong tin hieu bang anh sang g6m co cac mach va den bao kich thude, bien so, 
phanh va quay vong hay re trai hoac re phai. Cac bong den kich thuoc, bien so duoc dieu 
khien cung vdi cong tac den pha. He thdng mach dien va den bao phanh hoac re diroc 
dieu khien rieng nho ban dap hoac cong tac. 

a) Tin hieu bao phanh v 

Mach dien cua den bao phanh (hinh 7.41) gom co: cam bi£n A va bong den B. Cam 
bien A dupe lap vao duong dan khi nen toi bau phanh (bat phanh), hoac duong dau ap 
luc toi xilanh phanh. Bong den phanh B mSu do, dupe lap phia sau xe. TrSn bang dieu 
khidn cua cabin co mot den chi thi de thong bao cho ngudi lai ve tinh trang lam viec cua 
mach dien khi phanh xe. 
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Khi ham phanh, nho ban dap, d£u c6 ap 
suat hoac khf nen di vao ong dan 1, ep mang 
2, day thanh 4 noi mach gifta hai cue cua d£u 
day 6 va 7, dong dien di tu cue duong acquy, 
qua bong den ve mat, lam cho den B sang 
do. Khi khong phanh hay nha phanh, dudi 
tac dung cua 16 xo 5, ap suat dau hoac khf 
nen giam, mang 2 kh6ng bi ep, thanh 4 di 
xudng, mach dien bi ngat va den tat. 

b)Tin hieu bao re 

Mach dien cua den bao re (hay den nhap 
nhay) gom co: c6ng tac dieu khien, bo bien 
doi (tir dong didn m6t chidu lien tuc thanh 
dong dien mot chieu gian doan), cac den 
bao re dat hai ben (phia truorc va phia sau 
xe) va den chi thi trdn bang dilu khi^n cua 
ngubi lai. Bo bien ddi hay phan tir bien doi 
co the la mot thanh ludng kim hoac m6t role 
dien tft v.v... 



Hinh 7.41: Cam bien (A) 
trong mach bao den phanh (B) 

1. Ong ddn khi nen hoac dau dp luc; 

2. Mang ddn hoi; 3. Vo; 4. Tam hay 
thanh lam bang dong; 5. Ld xo; 
6, 7. Dau noi day dien; 8. De cao su 
lam kin. 


Thanh luong kim duoc hinh thanh nhd hai tain kim loai, co he so dan no nhiet khac 
nhau ghep lai. Do do, khi bi dot nong, thanh luong kim se cong len, mo tiep diem hay ngat 
mach (hinh 7.42a) va nguqc lai khi nguoi di, thanh luong kim lai trd v6 trang thai cu, 
nghla la tiep diem dong hay noi mach. Thanh luong kim co kf hieu rieng (hinh 7.42b). 



c) 


Hinh 7.42; Mach dien cua den bao re dung thanh ludng kim 
1. Cdu chi; 2,3. Thanh ludng kim; 4, 9. Dien trd; 

5, 6. Bong den re ben phai; 7, 8. Bong den re ben trai. 
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Mach difn cua den bao re hay xin ductng dung thanh ludng kim (hinh 7.41c) gom co: 
hai thanh lirong kim 2 va 3 duoc ddt nong bing hai dien tro 9 va 4, hai den nhA'p nhay 
trai 7 va 8, hai den nhip nhay phai 5 va 6, c6ng tic C va ciu chi 1. 

Khi cong tic C a vi tri L, dong di6n tCr acquy hoac may phat, qua ciu chi 1, cac tiep 
diem A va B, d6n cong tic C, diem L, roi qua cac den a b6n trai 7, 8 ve mat. Den 7 va 8 
sang bao tin hieu cho xe re trai. D6ng thdi dong dien di tit cong tic C qua dien tret 4 dot 
nong thanh ludng kim 3. Sau m6t thefi gian ngin thanh ludng kim 3 bi nong va cit tiep 
diem A, B. Luc nay, dong dien se qua dien tra 9, lam sut ap tren den 7, 8 va dien tr6 4 
nen den 7 va 8 tat , con thanh ludng kim 3 lai nguoi di. Trong khi do, dien trd 9 bi dot 
nong va sau mdt thefi gian ngin se dong lai cac tiep diem A va B, den b£n trai 7 va 8 lai 
sang. Sau do qua trinh lap lai nhu tren, lam cho den ben trai (7, 8) cua xe nhip nhay cho 
den khi ngucti lai chuyen cong tic C sang vi tri "0". 

Khi nguoi lai muon bao re phai, chi cin bat hay chuyen cong tic C sang vi tri R, den 
ben phai (5, 6) se nhip nhay. 

2. He thong tin hieu bing Am thanh 

Tin hieu bing Am thanh thudng la tieng coi, gAy su chu y cho ngucti hoac vat, khi oto 
di chuyen hay lam viec. 



v Hinh 6.43: Coi dien 

1. Loa; 2. DTa nhom cong htfdng; 3. Than; 4. Dau ben phai cua thanh (ti) giUa; 
5. Mang thep; 6. Thanh (ti) giiita; 7. Buldng; 8. Tam hut (phan ting); 9. Cudn day; 
JO. Nap; 11. Ld xo la; 12. Dai oc dieu chinh; 13. Dau ben trai (co ren) cua thanh 
(ti) gitia; 14. Ld xo la mang tiep diem ddng; 15. Dai oc ham; 16. Tiep diem ngat va 
noi mach; 17. Can mang tiep diem tinh; 18. Thanh (tru) de co dinh can (17) va lo 
xo la (14); 19. Tu dien; 20, 21. Dau n6i day; 22. Nut bam coi; 23. Acquy. 
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Coi dien (hinh 6.43) g6m co: than 3, nap 10, cu6n day 9, tidp diem 16, tu dien 19, dla 
nh6m c6ng hudng 2 va mang thep 5. 

Khi a'n nut bam 22, dong dien tu acquy 23 di theo mach sau: cue duung cua acquy 23 
- nut ba'm 22 - day din - cue hay diu 21 - cu6n day 9 - ti6p di^m 16 - cue hay diu 20 - 
day din - cue am cua acquy 23. 

Khi co dong dien qua cu6n day 9, se tao ra luc tir hut t£m 8, qua thanh giua 6, lam xe 
dich mang 5 sang phai. Dai 6c 12 luc do se ep len 16 xo la 14 mang tiep diem dong va tiep 
diem 16 mo. Dong dien qua cuon day 9 bi ngit, luc tu mit va dudfi tac dung cua 16 xo la 
11 ket hup vui do dan hoi cua mang thep 5, tim 8 cung veri thanh giua tref ve vi trf ban diu, 
lai dong mach di6n. Viec dong va mo tiep diem 16 hay dong va nglt mach dien cuf tiep tuc 
cho den khi ngu6i lai xe th6i him nut coi. Nhu viy, khi in nut him, mang thep bi rung 
lien tuc, va ket hup vci dia nh6m cong hucfng, tao ra tin hieu &m thanh cua coi. 

7.6. H$ THONG TH6NG TIN 

He thong thong tin, bao g6m cac d6ng ho chi thi va den bao, dung de kiem tra va 
theo doi tinh trang lam viec cua xe cung nhu cac b6 phin chmh cua no. 

1. Dong ho do dong dien 

Dong ho do dong dien nap va phong cua acquy, hay con goi la ampe ke, duuc mic 
giua acquy va may phat dien de chi ca trang thai nap va phong cua acquy, vach s6 0 cua 
dong h6 dat giua thang do. 

Dong ho do dong di6n kieu dien tir (hinh 7.43a) g6m co: dau cue 1, kim chi thi 2, 
thanh dan 3, nam ch&m vinh cuu 4, de 5, phdn ung (loi thep) 6 c6 dinh tren true 7 cung 
v6i kim 2, true 7 quay trong 6 8. 



Hinh 7.44: 

Dong ho do ddng dien kieu dien tut (a) va do thi vecta htc tac dung len phan itng (b) 
1. Dau cute; 2. Kim chi thi; 3. Thanh dan; 4. Nam cham vmh cUu; 

5. De(gia); 6. Phan itng (loi thep); 7. True; 8. O true. 
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Khi khdng co dong dien qua thanh din 3 hay diu cue 1, phin ting 6 cung v6i kim 2 
chiu luc tti truemg Hj cua nam eMm vmh cufu co dinh 4 va kim chi s 6 0. Khi co dong 
dien di qua, xung quanh thanh din 3 xu&'t hien luc tir truemg rieng H 2 , co phuong vudng 
goc vdi Hj. Hop luc cua hai tit truemg Hj va H 2 se lam phan ling 6 ciing vtii kim 2 quay 
mdt goc (a) d£ dat vi tri can bang mdi (hinh 7.44b). 

Khi dong didn qua thanh din 3 ddi chidu, thi chieu luc tit truemg rieng H 2 cung d6i 
theo, luc do kim d6ng h6 2 quay theo chieu ngugc lai, neu liy diem 0 lam chuin. Nhu 
v&y, neu goc ldch quay sang phai cua vach so 0 huong (+) tuofng ring vdti trang thai nap 
dien acquy, con ldch sang trai cua vach so 0 huomg (-) acquy phong dien. 

2. Dong ho do mure nhien lieu 

Dong ho do mure nhidn lidu (xang, diu), loai didn tur (hinh 7.45) gom co hai thanh 
phan chinh la cam bid'n va ddng ho do. Cam bid'n hay phin tit cam bieri la mdt cai 
phao, dat trong thung chtia nhien lieu. Phao nay ducfc gin vdi cin phao va con chay 3 
cua didn trd 4. Tri so dien trd dua vao mach dien cua dong ho do phu thude vao vi tri 
cua phao hay mure nhidn lidu, con dong ho do la loai dien tit co hai cuon day va loi 
quay vdri kim chi. 



Hinh 7.45: Dong ho do mi(c nhien lieu (xang, ddu) 

1. Phao; 2. Can phao; 3. Con chay; 4. Dien trd; 5, 9. Cuon day; 

6, 7. Ddu not day; 8. Kim; 10. Cdng tdc; 11. Loi quay; 12. Acquy. 

Khi dong khoa dien 10, qua trinh lam vide cua dong ho hay dung cu do mure nhien 
lieu nhu sau: 
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Khi trong thung het nhien lieu, thi phao 1 d vi tri thap nhat, d£u tren cua con chay 3 
di dong d£n sat diem B hay coc n6i day, lam giam dien trd 4 di. Dong dien di tu cue 
duong (+) cua acquy 12 tiep mat r6i qua con chay 3, diem B, day dan dau noi hay coc 6, 
7 va c6ng tac didn 10 roi trd vi cue am (-) cua acquy. Tren cuon day 5 khdng co dong 
dien di qua, nen chi co cu6n day 9 tao ra luc tit hut loi quay 11, lam cho kim ddng ho 8 
quay ve chu "E". 

Khi d6 nhien lieu day thung, phao 1 n6i len a vi tri cao nh£t, con chay di d6ng sang 
phia ben trai (diem A), dien trer 4 hoan toan n4m trong mach dien, dong di6n khong the 
ti6'p mat a day duqc, ma phai di qua cuon day 5 roi mdi tie'p mat, dirctng di cua dong 
dien nhu sau: cue duefng (+) cua acquy - tiep mat - cuon day 5 - coc 6 - cuon day 9 - coc 
7 - cong tac 10 - cue am (-) cua acquy. Luc nay, hai cu6n day 5 va 9 deu co luc tu, hut 
loi 11 quay ngusqc chieu lai, lam cho kim dong h6 quay den vi tri chu "F". 

Khi trong thung co nhien lieu nhung khong d&y, phao lam cho con chay nam a khoang 
giua hai diem A va B cua dien tro 4, nghia la luc tu cua hai cuon day 5 va 9 ngang nhau, 
do do kim dong h6 8 gan tr6n loi 11 chi vao vi tri tuofng ueng d giQa chd "E" va "F". 

Hien nay, tr6n xe 6t6 thudng hay dung bom chuyen nhien lieu dan dong bang dien 
ngam trong thung nhien lieu. Ngudi ta thuemg dung dong h6 do ket hop vdi den bao 
nguy ve mire nhien lieu trong thung (hinh 7.46). Cam bien bao mure nhien lieu bang bien 
trd duqc lap tren nap thung nhien lieu. Can cua phao duqc lien ket vdi con chay cua bien 
trd. Cac bien trd R n , R 13 va dien trd R 12 tao thanh c^u didn trd do. Cac transito T I? T 2 



Hinh 7.46: Mach dien bao mite nhien lieu kieu dien tic 
1 , Ampe ke; 2. Cong tac; 3. Den bao (man do); T j,T 2 vaT 3 - Cac transito; 
Df - Didt zener; R t , R 2 , R 4 , R 6 , Ry, R$, Rg, Rjq , R }2 - Cac dien trd; 

R 3 , R 5 , Rjj, R, 3 - Cac bien trd. 
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mac theo sa d6 ddi xung, lam nhiem vu khuech dai tin hieu dien ap ra cua dau do hay 
cam bien. Dien trd R, 2 la dien trd cue phat chay trong transito Tj va T 2 , lam nhiem vu 
on dinh thdi diem lam viec. Cue gop cua transito T 2 duoc ndi vdi cue goc cua transito T 3 
nen khi nhien lieu trong thung giam qua muc cho phep (luc do R 13 nho nha't), dien the 
U BE cua transito T 3 dat tri so dien ap danh thung diot zener Dj nen transito T 3 chuydn 
sang trang thai md den bao nguy 3 bat sang (m£u do). Bie'n trd R] j la co c£u chuan dong 
hd d trang thai thung rdng (khong co nhien lieu). Bien trd R 5 dung de hieu chuan d trang 
thai thung d£y nhien lieu. Bien trcr R 3 de chuan tri s 6 trung gian cua dong ho. 

Mure dau trong cacte d6ng co, mute dau trong binh chua cua xilanh phanh, loai phanh 
dau cung ap dung mach dien bao mure nhien lieu kieu dien trd nhu tren. 

3. Dong ho do ap su&'t dau boi tron dong co 

Ddng h6 do ap su£t ddu bdi tron dong co kieu dien tur (hinh 7.47) cung co hai thanh 
phan chinh la cam bien va dong hd do. Cam bie'n co ph3n td nhay cam la mang dan hoi 9 
va mach chuyen ddi kieu bie'n trd 7 cung vdi con trucrt 8. Cam bie'n duoc lap true tiep 
thong vdi dudng ddu chinh cua ddng co qua ong dan 10. Dong ho chi thi bao gom hai 
cuon day 3, 5 va m6t loi quay 1 co gan kim 4. 



Hinh 7.47: Dong ho do dp suat dau boi tron kieu dien tie 
1. Loi quay; 2. Acquy; 3, 5. Cuon day; 4. Kim; 6. Vo cam bien; 7. Bien trd; 

8. Con trU0; 9. Mang dan hoi; 10. Ong dan. 

Qua trinh lam viec cua dong h6 do ap sua't d£u boi tron ddng co kieu dien tir nhu sau: 
dong dien di tit cue duong cua acquy 2 den cue B, chia lam hai dudng, mot dudng di qua 
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cuon day 3 rdi tiep mat hay cue am cua acquy, mdt dudng di qua cuOn day 5 va bid'n trd 
7 cung vdi con truot 8 roi tiep mat. Khi ap sua't P cua dau bdi tron con tha'p, dien trd cua 
bien trd 7 rat ldn, do con truot 8 d vi tri tha'p hay mang 9 chua bi day len. Do do, luc tit 
cua cuOn day 3 khong chd vi tri cua loi quay l, lam cho kim ddng ho 4 chi d vi tri sd' 0. 
Khi ap sua't cua dau bdi tron trong dudng dau chinh hay dudi mang dan hdi 9 tang len, 
con truot se dich chuyen len tren, dien trd cua bien trd 7 giam di, do do cudng do dong 
dien di qua cudn day 5 tang len, luc tit cua no hut loi quay 1 cung tang ldn lam cho kim 
dong ho 4 di dong vi phia tang ap sua't. Ap sua't cua dau boi tron trong dudng dau chinh 
cang cao, kim dong ho quay di cang nhieu. 

Tren mat dong ho nay thudng co khac dd do ap suat tir 0 den 6 kG/cm (60kPa). 

Ngoai dong ho do ap sua't diu bdi tron d dong co co khac dd chi ap sua't d£u, ngudi ta 
con dung den bao tin hidu de bao ap sua't ddu. Khi ap sua't ddu tha'p hon gidi han quy 
dinh, den bao se sang ldn hoac tat di, bao cho ngudi lai xe biet d^ diimg xe lai kiem tra 
nguyen nhan hoac theo doi. 


Thiet bi den bao ap sua't dau boi tron 
(hinh 7.47) gom co: ong din 1 nd'i vdi 
dudng d^u chinh, mang mong hay mang 
dan hoi 2, can 3, vit bat day 4, 16 xo 6, 
ed'e 7, vit diiu chinh 5, khoang chda dau 
8 va den tin hieu. 

Khi ap suat dau chua vuot qua gidi han 
cho phep vanh coc 7 tiep xuc vdi can 3, 
dong dien di tir cue duong cua acquy, qua 
den, vit 4, can 3, ede 7 vi mat hay cue am 
cua acquy lam den bat sang. 

Khi ap sua't dau vuot qua gidi han cho 
phep, mang 2 d^y coc 7 di len, nen 16 xo 
5 va mach dien bi ngat, den se bi tat. 

Thiet bi den bao nay, thudng co ap 
sua't dau n&m trong khoang tir 1300 den 
1800MPa. 



nh 7.48: Thiet bi den bao ap suat dau boi tron 
. Ong dan; 2. Mang mong; 3. Can; 4,5. Vit; 
6. Lb xo; 7. Coc; 8. Khoang chda dau. 


4. Dong ho do nhiet do ntrdc hoac dau boi tron 

Dong ho do nhiet dd nude hoac dau boi tron, kieu didn tir (hinh 7.49) gom co hai 
phan chinh: cam bidn va ddng hd chi thi. Cam bid'n hay nut cam nhidt 1 duoc lam 
bang loai vat lieu co dien trd ti le nghich vdi nhiet do. No co dang hinh tru (cao 25mm, 
dudng kinh 6mm), d nhiet dd 43°C dien trd 102 -f- 112Q, d 104°C, dien trd giam xuong 
con 40,3 t 42,5Q va d 110°C di6n trd chi con khoang 36,7 -r 38,7£2. 
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D6ng ho chi thi bao gom hai cudn day 
3,5 va mdt loi quay 2 co gin kim 4. Dong 
dien di tuf cue duemg cua acquy 6 dd'n cue 
B, chia lam hai dudng, mdt duemg di qua 
cuon day 5 rdi tiep mat hay cue am 
acquy, mot dudng di qua cudn day 3 va 
cam bien 1 rdi tiep mat. Khi nhidt do cua 
nude lam mat con thap, dien trd cua cam 
bien 1 rat ldn, do do luc tu cua cuon day 
5 khong che vi tri cua loi quay 2, lam cho 
kim dong hd chi vi tri 40°. Khi nhiet do 
cua nude lam mat tang len, dien trd cua 
cam bien 1 giam di, do do cudng do dong 
dien di qua cuon day 3 tang ldn, luc tu 
cua no hut loi quay 2, lam cho kim ddng 
hd di dong vi phia 100°C. Nhiet dd cua 
nude lam mat cang cao, kim ddng hd 
quay di cang nhieu. 

Ngoai ddng hd do nhiet dd cua nude hoac dau co khlc do chi nhiet dd cua nude lam 
mat, ngudi ta con dung den bao chi nhiet do cua nude qua cao, vuqt qua gidi han cho 
phep de ngudi lai biet va tim each khlc phuc. 

Thidt bi den bao nhidt dd cua nude lam mat qua cao (hinh 7.49) gom co: thanh ludng 
kim 4 mang tiep diem hay ma ddng 5, tiep diem tinh 6 nd'i mat, vo 3, vft bit day 1, dem 
2, thanh noi 9 va den bao 10. 

1 2 


Hinh 7.50: Thiet bi den bao 
nhiet do nude lam mdt 
l.Vit bat day; 2. Dem; 

3. Vo; 4. Thanh ludng kim 

5. Tiep diem dong; 

6. Tiep diem tinh; 7. Acquy; 
8. Cong tdc; 9. Thanh noi; 
10. Den bao. 


Khi nhiet do nude lam mat chua vuqt qua gidi han, thanh ludng kim 4 chua bi uon 
cong, nen tiep diem md, lam den tit. Khi nhiet do d ao nude hay trong khoang lip cam 
bien vuqt qua gidi han cho phep, thanh ludng kim 4 bi ud'n cong ddng tiep diem dong 5 
vao tiep diem tinh 6, mach dien duqc khep km va den 10 bat sang. 



40 80 100 

• • • 



Hinh 7.49: DSng ho nhiet do nude 
hoac dau boi Iron kieu dien tU 
1. Cam bien; 2. Loi quay; 3. Cuon day; 
4. Kim; 5. Cuon day; 6. Acquy. 
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5. Dong ho do toe do 

D6ng h6 do toe dd co tac dung chi bao tdc dd cua xe chuyen ddng va tmh quang 
dubng xe da di dupe. 

Ddng ho do toe dd gdm co hai co clu hay bo ph|n cung dat trong mdt vo va de' 
chung: co clu chi bao toe do va co clu dem. Dong h6 do toe dd co thd chia ra lam hai 
loai chrnh la: theo nguyen II lam vide (loai cam ting t£r va loai chay bang dien) va theo 
phtrong phap dan dong (bang true mdm va bang didn). 

a) Dong ho do toe do dan dong bang true mem 

Dong ho do toe dd dan ddng bang true m6m (hinh 7.51) gdm co hai thanh phln chinh 
la: co clu chi bao toe do va co clu d6'm. 

- Co ca'u chi bao toe dd (hinh 7.51a) gdm co: true dan dong 3, trdn true lap chat mot 
nam cham vinh cuu 4. Nam cham lam thanh vong tron trdn co ranh, dla hay trong toe dd 
2 lam bang kirn loai boc lay nam cham vinh cuu. Trong 2 lap tren true 7, co gin kim 
dong ho 6, true nay dupe dat trong hai 6 true va quay tu do dupe. Vo hay ta'm chan tti 1 
lam bang thep, boc ngoai trdng 2. Vo thep cung la ta'm phan xa cua dudng sure. Duong 
sire cua nam cham 4 khi xuydn qua khe hd kh6ng khi, 6 cho ranh cua nam cham tron, 
khuech tan ra phfa ngoai, do do mot ph£n dudng sure xuyen qua trong 2. Tac dung phan 
xa cua vo thep 1 lam tang cucmg do cua dudng sue trong khu vuc nay. 

Khi nam cham quay theo true din dong 3, dudng sue cat trong 2, do tac dung cua cam 
ung dien tir, tren trong 2 sinh ra dong dien xoay hay dong phuco, lam cho trong 2 quay 
theo nam cham. Nhung trong 2 khong the tu do quay theo nam cham, vi tren true 7 co lip 
Id xo cot 8. Khi trong 2 quay theo nam cham, 16 xo cot 8 bi van lai va do do sinh ra 
momen can nguoc chieu, lam cho trong 2 quay den mdt vi tri nao do, momen can cua 16 
xo cot 8 bang momen cua nam cham 4 din dong trong 2, thi trong 2 dung lai d vi tri do. 

Tren true 7 cua trong 2 co lip kim dong ho 6, kim d6ng ho nay se quay tren mat d6ng 
ho co ghi cac sd' chi km/h hay dam Anh/h de chi toe dd luc do cua xe. 

Toe do quay cua nam cham ti 16 thuan veri t6c dd cua xe. Dong dien cam ung sinh ra 
trong trong hay dla toe dd va momen din ddng trd'ng nay cung ti le thuan vdi tdc do quay 
cua nam cham. Vi v|y, goc di ddng cua kim dong ho cung ti 16 thu|n vdi toe do cua xe. 

Td'c do cua xe thudng dung hai loai don vi do: km/h (tufc la sd' km xe da di duoc trong 
mot gib) va dam Anh/h (tufc la sd' dam Anh xe da di dupe trong mdt gib). Quan he giCra 
hai loai don vi nay nhu sau: 1 d^m Anh/h = 1,6093 km/h. 

- Co clu d6'm 

Tren mat ddng ho toe do, co mdt Id dai hinh chu nhat,d phia trong Id nay co t£r 5 den 6 
banh xe co ghi chu so' (hinh 7.51b), tren vanh cua banh xe co 10 con so' (tu so' 0 den so' 9), 
qua Id hinh chu: nhat trdn, ta co the doc dupe cac con sd' b cac banh xe. Khi xe chay, 
banh xe sd' ben phai (ngoai cung) quay li6n tuc. Quan he giSa tdc dd quay cua banh xe so 
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C) 


Hinh 7.51: Dong ho do toe do dan dong bang true mem (day cap) 
a) Co cdu chi bao toe do; b) Co cdu dem; c) Co cdu ddn dong. 1. Vo hay tarn chan tie; 

2. Dia hay trong toe do; 3. True dan dong; 4. Nam chdm vTnh cdu; 5. Mat dong ho; 

6. Kim dong ho; 7. True co gan kim dong ho va trong toe do; 8. L6 xo (dang day 
cot); 9, 10. Rang dai; 11. Rang ngan; 12. Cdc rang cua bank xe so; 13. True cua 
cac bank xe nho; 14. Banh xe so; 15. Banh xe so dau ben phai; 16. Hai rang cua 
bank xe so; 17. Ranh cua rang ngan; 18. Cap banh rang ddn dong; 19. True mem 
(day cap). 1,11, III - Truyen dong true vtt va banh vit. 

va quang duorng cua xe chuyen dong nhu sau: m6i khi xe chay dixoc 1km (hoac mot dam 
Anh), banh xe so vira quay dung mot vong. Vi the, khi nhin vao 16 chu nhat, thay banh 
xe so quay di mot so, cung turc la banh xe s6 quay di 1/10 vong, xe da chay duoc mot 
quang dirdng la 0,1km. O giua banh xe so thti nhat phia ben phai va banh xe so thu - hai 
ki sat phia ben trai no cung nhu a gitfa turng cap banh xe so, deu co ca cau truy6n dong 
voi ti s6 toe do la 1/10. Truyen d6ng th banh xe so thu nh£t den cac banh xe s6' khac 
khong phai la truyen dong li6n tuc ma co tinh chat chu ki. Chi khi nao banh xe so b6n 
phai quay tir s 6 9 t&i so 0 thi banh xe s6 ben trai ke sat no mdi quay di 1/10 vong. Vi the 
khi banh xe so thir nhat phia b£n phai quay dung mot vong, tren 16 hinh chu* nhat tha'y so' 
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0 hifen ra thay cho s 6 9, thi banh xe so thu hai ke sat no moi quay di mot so, nhu the tire 
la xe da chay dirge 1km. 

Thfeng thircmg, ddng h6 c&y so hay co clu dem co sau banh xe s6, no co the ghi lai 
dirge hanh trinh lorn nha't cua xe la 99999,9km, khi xe da chay mot hanh trinh ion nhat 
ma co cau dem co the ghi lai dugc, neu tiep tuc chay nira thi cac so "9" tren cac banh xe 
so dfeu dirge thay the bang so "0". Do do, co clu dem kilomet hay cay so lai bit dlu ghi 
mot hanh trinh mdi tir 00000,0. 

Khi xe chay lui ve phfa sau, thi so kilomet hay so cay so tnroc kia da ghi hay dem 
dirge tren d6ng h6 se giam di mot tri s6 bang so kilomet da lui xe. 

b) Dong ho do toe do dan dong bang dien 

Dong h6 do t6c d6 din dong bang difen gom co ba phan chinh: bo cam bife'n, may thu 
va co clu chi bao toe do vdi co cau dfem. 


Cam bien (hinh 7.52a) la mot may phat difen ba pha co r6to d dang nam cham vinh 
cuu, nhan chuyen d6ng quay tOr hop so cua xe. 



^ Hinh 7.52: Dong ho do toe do dan dong bang dien 
a) Cam bien; b) May thu co co cau chi bao toe do; c) Mach dien cua may thu; 
L Vo giu day; 2. Cudn day stato; 3. True roto; 4. Cupn day stato; 5. Nam cham vinh ci(u cua 
may thu; 6. Dong co dien (may thu); 7. Bulong; 8. Nam cham vinh cihi cua co edit chi bao; 
9. Vo dong ho; 10. Than co cau chi bao; 11. DTa; 12. Kim dong ho;13. Mat dong ho; 
14. Day dan; 15. Dau cue. / - Mach dien cua cam bien; II - Mach dien cua may thu. 
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May thu cung vdi co ca'u chi bao toe d6 va co ca'u d6m tao thanh m6t cum chung 
(hinh 7.52b). May thu la mot dong co dien dong bd ba pha, pMn ung d dang nam eMm 
vinh curu 5 co true chung vdi nam ch&m 8 cua co ca'u chi bao tdc dd. 

Khi xe chuyen dong, phan ung bo cam bien quay va tao ra trong m6i cu6n day A (Lj, 
L 2 , L 3 ) nhGng xung di6n ap co tin s 6 chay ti le thuan vdi tdc d6 cua xe (hinh 7.52c). Tir 
m6i cuon day B (L^L^L',) xung di6n ap duoc cap theo tung day dan 14 (11\ 22’, 33') 

den mot trong ba transito (T/, T 2 , T 3 ), lam vide theo ch6' dd khoa va khi mo khoa 
transito, cac cudn day B cua dong co dien dan ddng co ca'u chi bao duoc ti6p di6n tur ludi 
dien cua xe. Cac diot D 1( D 2 , D 3 va dien tro Rj dung de bao ve cac transito, tranh anh 
hudng cua sure dien dong tu cam cua cac cuon day B, khi khoa cac transito lai. 

Hi6n nay, trong he thong thong tin, ngoai cac ddng h6 hay dung cu chi thi kieu kim 
quay, ngudi ta con dung dung cu chi thi kidu s 6 de kiem tra va theo doi tinh trang lam 
vide cua xe. Dung cu chi thi kidu so co uu didm la:d6 doc, kich thude nho gon, dd chinh 
xac va do tin cay cao hon. Hinh 7.53 la so do cac thanh ph^n cua dung cu chi thi muc 
nhien lieu kieu so. Cac tin hidu nhan duoc tur cam bien 1 la cac tin hieu dang tuong tu 
(analog); sau khi qua mach giao dien d£u vao, duoc dua den bo bien doi 3 (A/D), roi tro 
thanh cac tin hieu s6 (dang digit). Cac tin hieu so lai qua mach hay bd xur lx, mach giao 
dien dau ra, bo giai ma de den man hinh 10, dudi dang so thap phan va ti 16 thu<m vdi tin 
hieu nhan duoc tur cam bien ban dau. 



00001 00001 


Hinh 7.53: Cac thetnh phan cua dung cu chi thi mtic nhien lieu kieu so 
1. Cam bien (loai bien trd); 2. Mach giao dien dau vao; 3. Bo bien doi (AID); 

4. Bo khuech dai; 5. Bo cung cap dien dp chuan; 6. Mach vi xtfli; 7. B6 nho; 

8. Mach giao dien dau ra; 9. Bo giai ma;.10. Man hinh. 

Hinh 7.54 va hinh 7.55 la hai bang dong ho hay dung cu chi thi thudng diing hidn nay 
de kiem tra va theo doi tinh trang lam vide cua xe. 
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1. Dong ho nhien lieu; 2. Tin 
hieu va den bdo re; 3. Dong ho 
toe do; 4. Dong ho nhiet do 
nude lam mat dong cct; 5. Den 
bdo cua xe chua dong; 6. DSng 
ho ghi qudng dudng xe chqy. 


Hinh 7.54: Bang dong hS chi thi khong co ca cdu chi bdo toe do true khuyu dong co 


1 2 3 2 4 5 7. Dong hd toe do true khuyu 

. j • ’-'"“V. dong ca; 2. Tin hieu va den 

j * 5 S t * i f | bdo r <?; 3. Dong hd toe do xe; 

_ ^ IC&' r -Qf 4. Den bdo gai so tu dong; 

-“1:;,-.“ “ • ( •'.*••• aprf-2 5. Dong ho nhiet do nude lam 

ifliii r.— i ° | [ mat ddng cO; 6. Dong hd nhien 

ill EX., r.-r.n ■~—J lieu; 7, Den bdo cUa xe chua 

2 8 2 7 6 dong; 8. Dong hd ghi qudng 

dudng xe chqy. 

Hinh 7.55: Bang dong hd chi thi co ca cdu chi bdo toe do true khuyu dong ca 
Hinh 7.56 la vi tri lap dat ben ngoai cua mot so bo ph&n 6 xe con ki£u meti. 


Can dng ten ►— 
Den phanh thCr 3 
Nip khoang hanhi 


i Den phanh/ D6n hau 
—M Say klnh sau 
--4 Cura klnh dien 



Den bao re sau 


Den pha ► 
Can gat nude 


Khoa antoan tre em 
- TnI P do nhidn lieu 


Nip ca po 




Oen bdo do i 
Oen suong mu p- 


4 Cura va chia khoa 
iGircmg chi§u hdu ben ngoai xe 

-4 Den bao re b§n 

-4 Oen bao re trade 


Hinh 7.56: Vi tri lap dat ben ngoai cua mdt so bo phan d xe con kieu mdi 










Chuong 8 

LI THUYfiT CO BAN Vfi OTO 


8.1. MOMEN VA Ll/C TAC DUNG LfiN OTO 

I. MOMEN XOAN 6 CAC BANH XE CHU DONG 

1. Xac dinh momen xo£n a banh xe chu dong khi xe chuyen dong on dinh va 
khong on dinh 

Oto chuyen dong dupe la nhcr tac dong cua cac lire va momen khac nhau. Luc va 
m6men nay co the chia lam hai loai: luc g&y ra chuyen dong va lire can chuyen dong. 

Phan luc tie'p tuyen cua duefng tac dung len banh xe chu dong cua oto, la luc chu 
dong chmh. Luc nay tao nen boi momen xodn tu dpng co truyen tdi banh xe chu d6ng va 
su tac dong tuefng h6 giua banh xe vdfi mat dudng, co chilu cung vdi chieu chuyen dong 
cua xe va dat tai khu vuc tiep xiic cua banh xe voi mat duong. 

Momen xoan b banh xe chu dpng (M k ) co the xac dinh nhu sau: 

a) Khi 6tP chuyen dpng on dinh: 

M k =M e .i t .r| l (8-1) 

Trong do: M k - mPmen xo&n b banh xe chu dong khi 6t6 chuyen dong on dinh; 

M e - momen xo4n of true khuyu dong ccf; 

i t - ti so truyen cua h£ thdng truyen luc; 

r| t - hieu su£t ccf hoc cua he thong truyPn luc. 

b) Khi oto chuyen dong khong 6n dinh: 

M k = M k - Mj (7-2) 

Trong do: v 

M k - m6men xo£n b banh xe chu dong, khi dtp chuyen dPng khong on dinh 

M k - momen xoan b banh xe chu dong, khi otP chuyen dong on dinh; 

Mj - momen xoSn cua cac luc quan tlnh cua cac chi tiet quay of dPng ccf va hP thP'ng 
truyen luc da dupe quy dan ve banh xe chu dong. Momen nay co chieu ngupc lai vdi 
chiPu cua gia tPc goc. 
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2. Cac thong so anh hirong tori momen xoAn d banh xe chu dong khi oto chuyen 
dong on dinh 


Tu bieu thuc (8-1), ta thay momen xodn M k phu thu6c vao ba thong so: m&men xoan 
cua dong co M e , ti so truyen cua he thong truyen lire i t va hieu sudt cof hoc cua he thong 
truyen luc r\ v 


a) Momen xoan cua true khuyu dong co Me 
- Duong dac tmh ngoai cua dong co: 

Do thi bieu di£n moi quan he gifia momen xoan cua dong co M e (hoac cong suat cua 
dong co N e ) va so vong quay n e cua true khuyu dong co khi cung cap nhien lieu d mure Ion 
nhat (budm ga mo hoan toan d dong co xang, hoac thanh rang bom cao ap duoc keo het 6 
dong co diezen) dune goi la dudng dac tmh van toe ngoai cua d6ng co va thudng duoc goi 
tdt la dudng dac tmh ngoai cua dong co (hinh 8.1). Nhung ducrng dac tmh ngoai nay duoc 
xay dung tr6n co so cua thur nghiem dong co tren bang phanh (bang thuy luc hoac dien). 




a) b) 


Hinh 7.1: Dudng dac tmh ngoai cua dong co 
a) Dong co xang; b) Dong co diezen 

Duong dac tmh ngoai cua dong co cho cac gia tri ldn nhat cua momen xoan hoac 
cong sua't or sd vong quay xac dinh. Cac tri sd nho hon cua momen hoac edng sudt ddng 
co co the nhan duoc bang each giam mure cung cap nhien lieu. 

Trong trudng hop khong co nhung so lieu thuc nghiem, ta co the dua vao nhung cong 
thuc kinh nghiem de xay dung dudng dac tfnh ngoai cua dong co theo toa do da biet cua 
mot diem. Phd bidn nhat hidn nay la cong thirc cua giao su S. R. Laytecman: 


Ne = N. 



r \ 2 

( \ 

3“ 

n e u 

a •—- + b 

n e 

- C 

n e 


n N 

v n N J 


^ n N , 



(8-3) 


Trong do: N e , n e - edng sua't co fch va sd vong quay cua dong co ting vdi mdt diem 
bat ki tren do thj dac tmh ngoai; 
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N e , n N - cbng su£t c6 fch cue dai va so vong quay tuong ting cua dong co; 


a, b, c - cac ha so thuc nghiem, phu thuoc vao loai d6ng ca. 

Dang ca xang: a = b = c = 1 

Dong ca diazen 2 ki: a = 0,87; b = 1,13; c = 1,00 

Dong co diazen 4 ki: a = 0,53; b = 1,56; c = 1,09 

Cho cac gia tri n e khac nhau, dua theo cong thtic (8-3) se tfnh ducfc c6ng su£t N e 
tuong ung va tir do ve duqc d6 thi N e = f(n e ). 

Vdri timg cap gia tri N e va n e , ta co the tfnh duqc cac gia tri momen xo&n M e cua d6ng 
ccf theo cong thuc sau: 


M 


e 


10 6 .N c 
1,047.n e 


(8-4) 


Trong do: M e - momen xo&n cua dong ca, N.m; 

N e - c6ng sua't cua d6ng ca, kW; 

n e - so vong quay cua true khuyu dong ca, vg/ph. 

Cac diem dac biet cua duefng dac tfnh ngoai la diem cong sutit cue dai N Cmax ting vai 
so vong quay n N va diem momen xoiln cue dai M e ting vai sd vong quay n M . 


Khi tang so vong quay cua dong ca len qua so vong quay n N , thi c6ng sutit cua ddng 
ca se giam, do qua trinh chay cua dong ca xau di, dong thdi ton that cong su£t trong 
dong ca tang len va sir mai mon cac chi tiet dong ca cung tang. Vi v&y, khi thia't ke hoac 
cai tien xe, nguai ta mong muon N Cmax , tuefng ufng vdri van toe V max cua xe, khi xe chay 

tren duefng bang va tot (duemg betong, duefng nhua) kh6ng vuqt qua s6 vong quay n N tur 
10% den 20%. 

Tren duang dac tmh ngoai cua d6ng ca, n e ^ la so vong quay lam viec 6n dinh nha't 
cua dong ca. 

- Khu vuc lam viec cua cac duang dac tmh ngoai va he s6 thfch ung cua d6ng ca theo 
momen xoan: 

Truong hap dong ca lam viec a che d6 khong tai thi c6ng suat va momen co fch cua 
no bang khong va so vong quay cua true khuyu dat tai gia tri cue dai n max . Neu cho tai 
trong ben ngoai tang dan len £hi so vong quay cua dong ca se giam dan di, nhung gia tri 
cua momen co fch se tang dan I6n da thfch ting vtii sir tang cua tai trong ban ngoai. Khi 
momen can da dat ttii gia tri cua m6men cue dai M~ thi dong ca se lam viec of so 

vong quay on dinh n M . Luc nay, dong ca khong con dir trti momen da thfch ufng vefi bat 
ki mot sir tang tai ben ngoai nao ntia. Nhu vay, khu vuc hay khoang lam viac on dinh 
cua cac duefng dac tfnh ngoai cua dong ca se n&m trong khoang bien thien so vong quay 
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cua true khuyu tir n N den n M . Nhung doan hay nhanh dirdng cong ling vdri sir lam vide 
cua dong co trong khoang so vong quay tir n max den n N goi la nhanh didu chinh cua 
dtrofng dac tfnh ngoai. Con cac phan dudng cong n&m of bdn trai didm n N goi la nhanh 
khdng dieu chinh (kh6ng co su tham gia cua bo di£u td'c). 

De dac trumg cho kha nang thfch ting cua dong co doi vdi su tang tai ben ngoai, ngutii 
ta dira ra he sd thfch ting cua dOng co theo mdmen xodn. He sd nay dupe xac dinh bang 
ti so giua mOmen cue dai (M e ) va momen ung vdi cong suat cue dai M eN hoac ling 

vdi cong suat dinh mtic doi vdi dong co co dat bo dieu toe: 

M e 

k M = "TT 222 " (8-5) 

M eN 

Trong do: k M - he so thfch ting cua dong co theo momen xodn; 

]VL - momen cue dai cua dong co; 

M eN - mdmen ting vdi cong suat cue dai cua dong co. 

Tri so k M cang ldn thi kha nang chiu qua tai cua dong co cang cao (k M = 1,00 1,35). 


b) Ti so truyen cua he thong truyen luc 

Nhu ta da thtiy kha nang qua tai vd mdmen xoan cua dong co chi ntim trong mot gidi 
han nho. Vi v£y, de dap ting vdi nhung thay ddi ldn cua tai trong bdn ngoai, trdn oto 
phai bo' trf hay Up dat he thong truyen luc co ti sd' truyen thay doi. 

Ti so' truyen ddng chung cua he tho'ng truyen luc dupe xac dinh nhu sau: 


h = 


Ik 

n b 


co. 


CDl 


( 8 - 6 ) 


Trong do: i t - ti so' truyen dong chung cua he thong truyen luc; 

n e va co e - so' vong quay va td'c dd goc cua true khuyu dong co; 
n b va co b - so' vong quay va tdc dd goc cua banh xe chu dong. 

Tuy theo loai hd thd'ng truyen luc, ti sd truyln ddng chung i t co the bao gom cac ti sd 
truyen cua hop so chinh, hop sd phu, truydn luc chinh va truyen luc cudi cung. Trong 
thuc te sir dung, de thay ddi ti so truyen cua he thong truyen luc, thudng dung phuong 
phap thay doi ti so truyen cua hdp sd chfnh va hdp sd phu. 


c) Hieu suat co hoc cua he thgng truyen life 

Trong qua trinh dtd chuyen dong, nang lupng tir ddng co truyen tdi cac banh xe chu 
dong se bi tidu hao mot ph£n de kMc phuc cac luc can trong he thong truyen luc, bao 
gom: luc ma sat giua cac banh rang, luc ma sat trong cac 6 dd true va cac khtip cacdang, 
cung nhu luc de khua'y vay dau boi tron trong cac hop chtia ddu cua hd thong truyen luc 
(ton that thuy luc). 
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Ma sat giua cac rang cua banh rang va trong cac khdfp cacdang phu thuOc vao tai 
trong truyen, chat luqng che tao va lap rap cac chi tiet. Con ton that thuy luc phu thuoc 
chu yeu vao luqng d£u va d6 nhoft cua d£u boi trcfn. Khi tang toe do quay cua cac chi 
tiet, ton that thuy luc cung tang len. 

De danh gia ton that nang luqng trong he thong truyen luc, nguoi ta dung he so co 
hoc va duqc xac dinh nhu sau: 


N jL= N^-N L = 1 _N i 
N e N e N 


Trong do: T] t - he s6' co hoc cua he thong truyen luc; 

N k - c6ng suat truyen t6i banh xe chu ddng; 

N e - cong sua't co ich cua d6ng co. 

N t - cong sua't ton that trong he thong truyen luc phu thuoc vao nhieu yeu 
to (ket chu cua he thong truyen luc, loai bo truyen, chat boi tron...) 
va duqc xac dinh bang thuc nghiem. 


II. LUC TAC DUNG 

1. Luc day, luc keo tiep tuyen va luc bam 

a) Luc day 

Khi oto lam viec, do tac d6ng cua m6men chu d6ng (M k hay M k ), trong khu vuc tiep 
xuc giua banh xe vdi mat duefng xua't hi6n mot luc day cua duofng tac dung vao banh xe 
co hudng theo chi£u chuyen dong cua oto. 

Luc dly (X k ) co the xac dinh theo cong thirc sau: 

Xk = M k - M rk = M k - Mj - M rk (g _ 8) 

k h fb 

Trong do: X k - luc day cua duong tac dung vao banh xe; 

M k - momen of banh xe chu dong, khi ot6 banh chuyen dong khdng 
on dinh; 

M k - m6men cf banh xe chu dong, khi 6t6 banh chuyen dong dn dinh; 

Mj - momen cife cac luc quan tmh cua cac chi tiet quay d dong co va h6 
thdng truyen luc da duqc quy dan ve banh xe chu dong; 
r b - ban kfnh cua banh xe chu dong. 

b) Luc keo tiep tuyen 
Theo cong thufc (8.8) ta co: 
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(8-9) 


x ^_ M k -M r -M rk = M k Mj-M rk 

k r b r b r b 

Ti so M k /r b goi la lire keo tiep tuyen or banh xe chu ddng, khi 6to banh chuyen dong 
on dinh. 

Nha co Inc keo tiep tuyen P k = —— ma 6t6 co the khac phuc dnorc cac luc can chuyen 

r b 

ddng de tiein ve phia triroc. 


c) Lire bam 

Luc bam la m6t luc xua't hien de chong lai su truot quay cua banh xe chu dong voi 
mat duefng. Ve mat gia tri co the coi luc bam b&ng luc ma sat truot n£y sinh cf khu vuc 
tiep xuc giua banh xe voi mat ducmg. Tri so luc bam phu thuoc vao tai trong dat tren 
banh xe chu dong va h6 so bam cua lop voi mat ducmg. 

Luc bam cua 6td banh chfnh la tri so lom nh£t hay gidi han cua luc keo tiep tuyen 
theo dieu ki£n bam va duoc bieu thi nhu sau: 

P<p - Z.cp (8-10) 

Trong do: - luc bam; 

Z - phan luc phap tuyen cua duefng tac dung len banh xe chu ddng; 

<p - he so bam, phu thuoc vao didu kien mat duefng (bang 8.1), lop va t6c do 
chuydn ddng cua xe v.v... 

Bang 8.1. He so bam tp 


Loai dubng 

He s6 bam <p 

Ducmg nhua hoac betdng 


- Khd va sach 

0,70 4- 0,80 

- Ucrt va dinh bun 

0,35 0,45 

Duong dat 


- Pha set, khd 

0,50 -s- 0,60 

- Am uort 

0,30 + 0,40 

Ducmg cat v 


-Kho 

0,20 "r 0,30 

- Am ucrt 

0,40 -b 0,50 


- Luc bam cua 6to co mot cau chu dong 


Pep =Z 2 .(p 


( 8 - 11 ) 
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Trong do: P^ - lure bam cua 6to co mdt ciu chu ddng; 

- phan lire phap tuyen cua dudng tac dung 16n banh xe chu ddng 
hay phan trong lupng cua xe ph&n bo len cau chu dong; 

<p - he so bam. 

- Luc bam cua otd co hai ciu chu dong: 

Pq, = (Zj + Z 2 ).(p = G.q> (8-12) 

Trong do: P<p - luc bam cua otd banh co hai ciu chu ddng; 

Z l va Z 2 - phan luc phap tuyin cua dudng tac dung I6n banh xe chu ddng 
a ciu trude va ciu sau hay phan trong lirong cua xe phan phoi 
len ciu trude va ciu sau; 

G - trong lupng cua 6to banh; 
cp - hd so bam. 

Nhu vay, tu nhung dieu kien phan tfch ve quan he giua lire keo va luc bam, ta thay 
rang: mud'n cho banh xe chu dong cua dto khdng bi trupt quay khi lam vide hay chuyen 
dong tren dudng, thi lire keo tiep tuyen ldn nhit (P k ) phai nho hon hoac bang luc 

bam (Pqj), nghla la: 

p, < p 

Lnax 9 

Muon sir dung het luc keo tid'p tuyen P kmax , do ddng co truyen xuong banh xe chi) 

dong, de thing cac luc can chuyin dong, thi phai tang luc bam P<p, bang each tang trong 
lupng bam va he sd bam. 

2. Luc can chuyen dong 

Khi oto chuyen dong khdng on dinh chiu tac dung cua cac luc can: luc can lan, luc 
can len doc, luc can khong khi, luc can quan tmh va luc can keo. 

a) Luc can lan 

Luc can lan cua banh xe khi lan tren mat dudng dupe hinh thanh do su tidu hao nang 
lupng cho ton that ma sat ben trong cua ldp khi biin dang va tao vet banh xe tren dudng, 
cung nhu tidu hao cho ma sat giua lop vdi mat dudng, ma sat trong cac o do true cua 
banh xe va luc can cua khong khi chong lai su quay cua banh xe. 

V 

Vi tmh chit phirc tap cua viec xac dinh tit ca nhung yeu to tieu hao kd tren, ndn 
ngudi ta coi luc can lan la mdt ngoai luc doi vdi dto va co the xac dinh theo mot tieu hao 
nang lupng tdng hpp nhu sau: 

f = Zj.fj + 1^2 

Trong do: P f - luc can lan; 
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Z 5 , Z 2 - phan lire phap tuyen cua dudng tac dung len banh xe trade va sau; 
fj, f 2 - he so can lan cua banh xe trude va sau. 

Neu thua nhan f i = f 2 = f, ta co: 

P f = (Zj + Z 2 ).f = G.cosa.f (8-13) 

Trong do: 

G - trong lirang cua 6to; 
a - goc doc cua dudng; 

f - he s6 can lan, phu thuoc vao nhieu thong so, dac biet la dieu kien dudng xa (bang 
8-2) va co the xac dinh trong phong thi nghiem hoac trong thuc t6”. 

Bang 8.2. He so can ldn cua 6to va may keo banh 


Loai dudng 

He sd can lan f 

Dudng nhua va betong 


- Dac bi6t tdt 

0,012 -5- 0,015 

- Td't 

0,015 -r 0,018 

Dudng rai da 

0,030 0,040 

Dudng dat 


- Kho, bang phang 

0,030 0,050 

- Sau khi mua 

0,050-^0,150 

Dudng cat 

0,100 - 5 - 0,300 

Dudng dat, sau khi cay 

0,1200,130 


2. Luc can len doc 

Do doc cua mat dudng duoe dat 
trung bang goc doc (a) hoac bang d6 
doc (i), la ti so giua chieu cao H va 
khoang each B cua doan dudng doc 
(hinh 8.2). 

Chung ta co the chia trong luong G 
dat d trong t^m cua 6t6 lam hai luc 
thanh phan G.cosa thang goc vdi mat 
dudng va G.sina song song vdi mat 
dudng. Thanh phan thur nhat (G.cosa) 
ep cac banh xe len mat dudng, lam 
phat sinh phan luc thang goc hay phan 



Hinh 8.2: Oto len doc 
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luc phap tuyen cua ducfng tac dung len banh xe trude va sau (Z,, Z^). Thanh phan thur hai 
(G.sina) can lai su di chuyen cua xe khi len ddc. Do do, luc G.sina duoc goi la luc can len 
doc va kx hieu la P,. 

Tren mat dudng ciing, neu goc doc khong qua 4 -s- 5°, thi co thd coi i = — = tga « sin a 

B 

va bieu thtfc de xac dinh luc can len doc co dang sau: 

Pj = G.sina = G.tga = G.i (8-14) 

Khi oto chuyen dong xuong doc thi luc P; cung chieu vdi chieu chuyen dong cua ot6 
va trd thanh luc chu dong. Goc doc a va d6 doc i duoc xem la duofng; khi xe len dd'c va 
am khi xe xuong ddc. 

Tri so he so can lan f va dd dd'c i dac trung tong hop cho chat luong cua dieu kidn mat 
dudng. VI v£y, ngudi ta thudfng sir dung khai nidm luc can tong hop cua duofng (P^) 
bang tong lire can lan (P f ) va luc can len dd'c (P^. 

P^ = P f + Pj = G(f cosa + sina) = g(f + i) 

Tong (f + i) duoc goi la he so can tdng hop cua dudng, ki hieu la \j/, nghla la \j/ = f + i 
va tir do, ta co: 

P v =G.(f.cosa + sina) = G.\j; (8-15) 

c) Lite can khong khi 

Khi oto chuyen dong trong moi trudng khong khi, lam khdng khi bi bid'n dong, ndn 
oto chiu luc can cua khong khi. 

Luc can cua khong khi bao gom: luc can ma sat tren mat xe vdi khdng khi, luc can 
chinh diSn do ap su&'t chan khdng phia sau... Cac luc can nay, se lam tieu hao mot phan 
cong suat cua dong co. 

Luc can khong khi ldn, neu mat dd khong khi tang, kich thude ngang cua xe ldn, toe 
dd chuyen dong cua xe cao, be mat cua xe xu xl va dang khi dong hoc cua xe kem... 

De don gian cho vi6c tinh 
toan, ta coi cac luc can rieng 
phan hay ap sua't cua khong 
khi phan bo deu tren toan bo 
bd mat cua xe, duoc thay v 
bang luc can tong hop cua 
khong khi P^. Luc nay dat tai 
tarn cua dien tich can chinh 
dien cua xe va each mat 

dudng d do cao h^ (hinh 8.3). Hinh 8.3: Xdc dinh dien tich chinh dien cua oto 
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Tren c a sd cua nhieu thf nghiem, ngudi ta da thiet lap dupe edng thurc tfnh luc can 
khdng khf ddi vdi oto nhu sau: 

P 0) =K.F.V 2 (8-16) 

Trong do: P fD - luc can cua khong khf (N); 

K - he so dang khf dong, con goi la he sd can cua khdng khf, phu thuoc 
vao mat do cua khdng khf, hinh dang va chat lupng b£ mat cua xe 
(N.s 2 /m 4 ); 

F - didn tfch can chfnh dien cua xe, nghia la didn tfch hinh chidu cua xe 
tren mat phang vudng goc vdi true doc cua xe (m ). 

Xac dinh chfnh xac didn tfch can chfnh didn cua xe co nhieu kho khan, ndn trong 
thuc te, thudng sd dung cong thurc g&n dung nhu sau: 

- Doi vdi oto van tai (hinh 8.3a) 

F = C.h 

Trong do: c - chieu rdng ccr sd cua xe; 

h - dd cao 16n nhSt cua xe. 

- Ddi vdi dtd du lich hay xe con (hinh 8.3b) 

F = 0,78.Cj.ti 

Trong do: C, - chi£u rang ldn nhdt cua xe; 
h - do cao ldn nha't cua xe. 

Ngoai ra, ngudi ta con goi tfch sd K.F la nhan to can cua mdi trudng khdng khf, 

0 7 _ , 

kf hieu W (N.s /m ). Tir do, co the viet luc can cua khdng khf: 

P^ = W.V 2 (8-17) 

V - van toe chuyen dong cua xe trong mdi trudng khdng khf (m/s). 

He sd can K, dien tfch can chfnh didn F va nhan td can cua mdi trudng khdng khf W 
dupe the hien d bang 8.3. 

Bang 8.3. He sd can K, dien tfch can chfnh dien F va nhan td W 


Loai oto 

K (N.s 2 /m 4 ) 

F(m 2 ) 

W (N.s 2 /m 2 ) 

Du lich (xe con) 

0,20 * 0,35 

1,60 + 2,80 

0,30 + 0,90 

Van tai 

0,60 ^ 0,70 

3,00 - 5,00 

1,80 -s- 3,50 

Chd khach (buyt) 

0,25 - 0,40 

4,50 + 6,50 

1,00-5-2,60 

Dua (the thao) 

0,13 -r 0,15 

1,00+1,30 

0,13 -5- 0,18 


Khi oto keo theo romooc, thi he sd can k cua doan xe tang len va phu thude vao 
khoang each bo trf giua xe keo va romooc, cung nhu giua romooc nay vdi romooc ke 
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tiep. Qua thuc nghiem, da xac dinh dugc neu ramooc bo tri sat xe keo, thi he so can k 
cua doan xe tang khoang 9% so vdi xe d£u khdng. N£u khoang each giua thanh sau cua 
xe va thanh trucfc ramooc la 0,5 -s- 0,8m, thi he so can k tang 16%, con neu khoang each 
nay la 1,2 h- 1,8m, thi h£ so can k tang len 32%. 


d) Life can quan tinh 

Khi oto chuyen d6ng khong dn dinh hay co gia toe, lire quan tinh cua cac khoi luong 
chuyen dong tinh tien va quay cua chung se xuat hien. Luc quan tmh nay se tra thanh 
lire can khi xe chuydn dong nhanh d£n va tra thanh lire chu dong, khi xe chuyen dong 
chaim dan. 

Luc quan tinh ki hieu Pj, co the xac dinh theo bidu thuc sau: 

P | =5 i -j (8-18) 

g 


Trong do: 8j - he so tinh den anh huemg cua cac khoi luong chuyen dong quay va co 
the xac dinh theo thuc nghidm hoac tinh toan, phu thuoc vao ti s<5 truyen cua he thdng 
truyen luc (thay d6i tay s 6 6 hop sd): 


8 i = l = 0,05(l + iS)-^- 

G b 


C) day: 


i h - ti s 6 truyen cua h6p so; 

G d - trong luctng toan bo cua xe, ung vdri tai trong dinh muc; 
G b - trong luong toan bo cua xe, urng vdri tai trong bat ki; 

G - trong luong cua xe; 
g - gia toe trong trudng; 


j - gia toe tinh tien 


f . _ dv ^ 

. J ”dT, 


e) Life can keo 

Khi oto chuyen dong co keo theo ramooc, thi luc can keo P m 6 moc keo dugc xac 
dinh nhu sau: 

P m =n.Q.i|/ (8-19) 

V 

Trong do: 

n - so ramooc keo theo; 

Q - trong luong tong cong cua ramooc, bao gdm trong luong cua ban than ramooc va 
tai trong dat tr£n no; 

\\f - he s 6 can tdng cong cua duang. 
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8.2. D0NG LUC HOC CUA 6t6 


i. bAn kinh bAnh xe 


Muon xac dinh dupe cac loai ban kmh banh xe c&n phai nSm dupe c&u tao, kich 
thuoc va ki hieu cua lap (chuang 4). Ban kmh banh xe co nam loai la: ban kinh thiet ke, 
ban kinh tinh, ban kmh dong luc, ban kmh lan va ban kmh lam viec trung binh. 

1. Ban kinh thiet ke cua banh xe 

Ban kinh thiPt ke cua banh xe la ban kmh dupe xac dinh theo kich thuoc tieu chu^n 
cua lop. 

2. Ban kmh tinh cua banh xe 

Ban kinh tinh cua banh xe la khoang each tur tarn true banh xe den mat duong, khi 
banh xe khong chuyen dpng va chiu tac dung cua tai trong thang dung, ki hifu la r ti . 

Tri so cua ban kinh tinh r ti doi vbi timg loai l6p utng vdi tai trong va ap suat ben trong 
quy dinh, dupe cho trong bang dac tinh ki thuat cua 16jp. 

3. Ban kinh dong luc cua banh xe 

Ban kinh dong luc cua banh xe la khoang each tur tam true banh xe d£n mat dudng, 
khi banh xe chuyen dpng hay quay, ki hieu la r d . 

Tri so ban kinh dong luc r d phu thuoc vao tai trong thang dung tac dung len banh xe, ap 
sua't hoi trong lop, lire li tarn khi banh xe quay voi momen xoan (hoac m6men phanh). 

4. Ban kinh Ian cua banh xe 


Ban kinh lan cua banh xe dupe xem la banh xe gia thiet kh6ng bi bien dang va khong 
bi trupt let hoac trupt quay nhung lai co cung toe dd tinh tien va toe dp goc nhu a banh 
xe thuc te, ki hieu la r,. 


V 



( 8 - 20 ) 


Trong do: V - toe dp chuyen dpng tinh tien cua true banh xe hoac tPc do tjnh tien 
cua xe; 

co b - tPc dp goc quay cua true banh xe. 

Ban kinh lan cua banh xe cung co thd xac dinh bang cong thuc sau: 


S 

2n.n 5 


( 8 - 21 ) 


Trong do: S - chieu dai di chuyen cua true banh xe hay quang ducmg xe di dupe; 

n b - so vong quay cua banh xe de xe di het quang duPhg S. 

Tri so cua ban kinh lan r t phu thuoc vao nhiPu thong sP nhu: cac tai trong tac dung, 
kha nang bam cua banh xe vPi mat duPng, dp dan h6i va ap su^t hoi cua IPp. Tri so cua 
r y co th6’ thay d6i. 
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- Khi banh xe bi tnrgt quay hoan toan, co nghia la S (hoac V) = 0 va n b (hoac co b ) * 0, 
thi tri so cua r, - 0 . 

- Khi banh xe bi truot let hoan toan (trirong hop bi ham hay phanh cung), thi 

S (hoac V) * 0 va n 5 (hoac © b ) = 0, lam cho 17 00. 

Qua nghien cun d tren, ta th&'y ban kmh dong luc va ban kfnh lan cua banh xe phu 
Ihuoc vao rat nhieu thong so, ma cac thong so nay lai ludn ludn thay doi trong qua trinh 
chuyen ddng cua oto. Vi vay, trong thirc te gia tri cua chung chi co the xac dinh duoc 
bang phuong phap thirc nghiem. 

5. Ban kfnh lam viec trung binh cua banh xe 

Trong cac tlnh toan thuc te, thufrng dung ban kmh banh xe co tlnh den su bidn dang 
cua lop do anh huong cua cac th 6 ng s 6 ' ke tren. Ban kmh nay, so vdi ban kfnh thuc te sai 
lech khong Ion llm va dugfc goi la ban klnh lam viec trung binh cua banh xe, ki hieu la r b : 

r b = Xs (8-22) 

Trong do: X - he so trnh d 6 'n su bien dang cua 16p (ldp co ap su^t hoi thap: 

X - 0,930 -x- 0,935 va lop co ap sua't hoi cao: X = 0,945 4- 0,950). 
r - ban kfnh thiet ke cua banh xe. 

II - PHAN LUC CUA DUONG TAc DUNG LEN BANH XE 

Khi oto lam vi 6 c, lop hoac banh xe tiep xuc vdi mat dudng d rat nhidu di^m va tao 
nen mot khu vuc tiep xuc. Hop luc cua cac luc rifcng phln tac dung tir mat dudng len 
banh xe d khu vuc tiep xuc duoc goi la phan luc cua dudng. Phan luc nay co th^ bi^u 
thi dudi dang cua ba luc thanh phln la: phan luc phap tuydn (Z) vuong goc vdi mat 
dudng, phan luc tiep tuyen (X) tac dung trong mat phang quay cua banh xe va phan 
luc ngang (Y) n4m trong mat phang cua dudng va vuong goc vdi mat phdng quay cua 
banh xe. 

1. Sir lan cua banh xe, khi khong co luc ngang hay lure ben tac dung 

Khi banh xe dting yen hay khong chuyen dong, cac luc phap tuyen rieng phan duoc 
phan bo doi xung doi vdi true doc va true ngang cua vet tiep xuc. Do do, hop luc cua 
chung se nim d tarn cua vet tiep xuc va trung vdi dudng kmh thang dumg cua banh xe. 

Khi banh xe lan, hop luc (jay phan luc Z se bi dich chuyen di so vdi dudng kfnh thang 
dung cua banh xe mdt khoang nao do. 

i.l. T rtfdng lnyp banh xe dan hoi lan tren mat dudng ci'oig hay khong bien dang 

Trong trudng hop nay, nang luong ton that ben ngoai (ton that cho su bien dang) co 
the xem la khong co, n 6 n su dich chuyen cua hop luc Z la do tieu hao nang luong de 
khac phuc ma sat ben trong cua lop. 
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A 


Khi banh xe lan, cac ph£n tur phfa trade 
cua lop Ifin lugt tiep xuc vdi mat dudng va bi 
nen lai, con cac phan tu phfa sau cua ldp lai 
lan lugt di ra khoi khu vuc tiep xuc va phuc 
hoi trd lai trang thai ban dau. Do do, gitta cac 
ph^n tu cua ldp se nay sinh ma sat, bien thanh 
nhiet va toa ra moi trudng xung quanh. Nhu 
vay, cong tieu hao cho su bien dang cua lop 
khong duoc tra lai hoan toan, khi ldp phuc hoi 
lai trang thai ban d£u. Khi do bien dang (A) cua 
lop theo d6 tang cua tai trong tac dng (P z ) ta 
nMn duoc moi quan h6 bi^u thi bang dudng 
cong OA (hinh 8.4). Dien tfch OAC chmh la 
nang luong tieu hao cho su bien dang cua I6p 
d giai doan bi nen (ep). Khi giam d^n gia tri cua tai trong tac dung (P z ), thi lop se dan 
hoi trd lai; moi quan he giua tai trong (P z ) va bien dang (A) d giai doan nay duoc bieu thi 
bang dudng cong AB. Nang luong duoc tra lai do su dan hoi cua lop la dien tich ABC. 
Hieu so dien tfch cua hai giai doan nay (OAB = OAC - BAC) bilu thi cho nang luong mat 
mat vi noi ma sat ben trong lop. Khi banh xe lan su bien dang cua phan trude lop di vao 
khu vuc tiep xuc vdi mat dudng se ldn hon so vdi phan sau di ra khoi khu vuc tidp xuc. Vi 
vay, cac phan luc rieng phan d phan trude cua vet tiep xuc se ldn hon so vdi phan sau 
(hinh 8.5a) va day chmh la nguyen nhan lam cho hop luc Z dich chuyen vd phfa trude mot 
khoang a/. 



Hinh 8.4: Do thi bieu thi su bien dang 
dan hoi cua lop cao su 




Hinh 8.5: Phan luc cua dudng tac dung len banh xe 

V 

1.2. Trudng hap banh xe ciCng (hay khong dan hoi) lan tren be mat bien dang 

Trong trudng hop nay, nang luong tdn that la su bien dang cua mat dudng. Banh xe 
lam dich chuyen da't va ep dat de tao thanh vdt (hinh 8.5b). Cong chu yeu de nen hay ep 
dat duoc thuc hien d phan trude cua vet tiep xuc, do do hop luc cua cac phan luc phap 
tuyen rieng phan se bi dich chuyen ve phfa trude mot khoang a d . 
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1.3. Trtidng hap bank xe dan hoi Ian trin be mat bien dang 

Trong trudng hop nay, nang lirong ton that la do bien dang cua lop va mat dudng, 
khoang each dich chuyen a (hinh 8.5c) cua hop luc cac phan lire phap tuye'n rieng pMn 
co the bieu thi dudi dang ting cua hai khoang each dich chuyen: a ; va a d . Nhung c^n liru 
y rang, khi banh xe dan hoi lan tren bi mat bien dang, thi su bien dang cua lop xe se nho 
hon so vdi khi lan.tren be mat cumg, con su bien dang mat dirdng (hay dat) cung nho hon 
so vdi khi banh xe cting lan tren be mat bien dang. VI v£y, tri sd tong cua hai khoang 
dich chuyen (a = a, + a d ) trong trudng hop ca lop va mat dudng (dat) deu bien dang se 
nho hon so vdi timg trudng hop chi co lop hoac mat dirdng bien dang. 

Nhu v£y, vdi dieu kien can bang cua mot banh xe lan dlu, loai banh xe bi ddng, dudi 
tac dung cua luc nam ngang hay luc dly P x dat d true quay cua banh xe, ta co: 

X = P x 

X.r d = z.a 


X = P x =Z.^- 


(8-23) 


Tir bieu thuc (8-23), cho tha'y: phan luc tiep tuyen cua dudng tac dung len banh xe bi 
dong, khi lan deu va khong co luc can khac, se bang luc dly. Phan luc nay, co chieu 
ngupc lai vdi chilu chuyen ddng cua banh xe va trd thanh luc can. Ti s 6 a/r d dupe goi la 
h6 so can lan va ki hieu la f: 


f =A = 2£ = £i 

r d Z Z 


(8-24) 


Tir bieu thuc (8-24), ta co: he s<5 can lan bang ti so giCra luc g£y ra su chuyen dong 
deu cua banh xe va phan luc phap tuyen cua dudng. Khi banh xe lan khong bi trupt let, 
thi he so can lan f se phu thude vao khoang dich chuyen a cua phan luc phap tuyen (Z). 
Tich so Z.f dupe goi la luc can lan va ki hi6u la P f : 


P f =Z.f = ^ (8-25) 

r d 

va cung tir bilu thirc (8-25), ta thay: su tac ddng cua mat dudng len banh xe bi dong co 
thi bieu thi bang cac phan luc phap tuyen Z, phan luc tiep tuyen X, quy dan ve tarn cua 
vet tiep xuc va mOmen can lar>M f . 

Doi vdi banh xe chu dong, khi lan deu, dudi tac dung cua luc thang dtrng Pz, luc nam 
ngang P x va momen xoan M k , thi d khu vuc tiep xuc cua banh xe vdi mat dudng se xuat 
hien cac phan luc phap tuyen Z, tiep tuyen X va mdmen can lan M f (hinh 8.5d). Phan luc 
ti£p tuyen cua dudng X tac dung ldn banh xe chu ddng, khi banh xe lan deu hoac khdng 
deu, chinh la luc day X k , da dupe xac dinh theo edng thuc (8-8). 
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2. Sir ldn cua banh xe dan hoi, khi co lire ngang hay lire ben tac dung 

Trong trudng hop tren banh xe dan h 6 i, chi co cac lire P z va P x tac dung (hinh 8 . 6 a), 
thi khi banh xe lan, di^m B cua lop se tiep xuc vdi mat dudng d diem B,, diem C d Cj, 
v.v... va quy dao quay cua banh xe tr 6 n mat phang quay se triing vdi dudng thing AA { 
va phan luc tiep tuyen cung nam tren dudng nay. 

Neu ngoai lire P z va P x , banh 
xe con chiu tac dung cua luc 

ngang P y (hinh 8 . 6 b), thi lop se bi s' "v s' "V 

uon cong va mat phing gitfa cua p z 

banh xe bi dich chuyen so vdi - p y 

tarn O cua vet tiep xuc mot doan ~L D 

la b,. Khi banh xe lan diem B cua j /<j>c I J\ /]\ J C B \\ 

lop se tiep xuc vdi dudng d diem (\ ^ h LV 1 K& .» 

B 9 , diem C 0 diem C,, v.v... Ket \ wb, \ VrJ 

qua la banh xe lan theo hudng MpJ \* 

AA 2 ; con mat phang quay cua ! x f / 

banh xe vin khdng thay doi vi tri 'Ss' 7 yS fe ! ~~~7 r A y 

va lam vdi hudng chuyen dona 

cua banh xe mot goc 5j. Dudng /s**' 

giua cua vet tiep xuc trung voi _ / / ^ 

hudng chuydn dong cung lam vdi ^- s — L+. 

mat phang quay cua banh xe mot f A « ^ 2 l K ^ I 

goc 6 ,. Su lan cua banh xe ldch 

mot goc so vdi mat phang quay Hinh 7.6: Su lan cua bank xe dan hoi 

dupe goi la sir lan lech cua banh chiu anh hudng cua luc ngang 

xe va goc 8 , dupe goi la goc lech. 

Trong qua trinh lan lech, cac phan tut cua lop di gin tdi phin trude cua vet tiep xuc 
(khu vuc kk) bi bien dang ngang nho hon so vdi phan sau (khu vuc nn). Vi v|y, cac phan 
luc ngang rieng phin 0 phin trude cua vet tiep xuc se nho hon so vdi phin sau va bieu 
do phan bo cua chung co dang gin giong hinh tarn giac (hinh 8 . 6 c). Hop luc Y cua cac 
phan luc rieng phan co tri so bang luc P y va dich chuyen ra phia sau so vdi tarn tiep xuc 
mot doan la C[. v 

Nhu v(ty, khi lan lech, banh xe co lop dan hoi se chiu them tac dung cua momen 
phu M, do su dich chuyen cua cac phan luc X va Y so vdi tarn tiep xuc cua lop 
(M f = My - M x ). 

Goc lech 5, phu thuoc vao luc ngang va goc nghieng cua banh xe so vdi mat phang 
thing dung. Neu luc P y hudng theo phia nghieng cua banh xe thi goc lech (Sj) se tang 


Hinh 7.6: Su lan cua banh xe dan hoi 
chiu anh hudng cua luc ngang 
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len va nguoe lai, neu lire P y hudng nguoe lai vdi chidu nghieng cua banh xe, thi goc lech 
se giam xudng. 

Khi lire ngang P y c6 gia tri nho, banh xe thay doi huong chuyen dong chi do bien 
dang dan h6i cua ldp. Ndu luc P y dat tori g£n gia tri cua luc bam ngang thi ldp a phan sau 
cua vet tiep xuc bat dau bi truot let, vi chiu tac dung cua luc ngang lorn hem. Khi luc 
ngang (P y ) lam horn hay bang luc bam ngang (P (p 0, thi toan bo be mat tiep xuc cua lop v6i 
duefng se bi trugrt let theo hudng ngang. 


III. HIEU SUAT VA D0 TRUDT C\JA BANH XE CHU DONG 


1. Hieu suat cua banh xe chu dong 


Khi banh xe chu dong lam viec hay lan tren dudmg, do t6n that cho su lan va sir truot, 
nen cong suat truyen tir banh xe chu d6ng tdi khung hay vo xe cua oto se nho hon cong 
suat truyen tu ban true tdi banh xe. Ngudi ta thudng goi ti sd cua hai edng suat noi tren 
la hieu suat cua banh xe chu dong va duoc ki hieu la rj K . 


x k -v 

M K .a. b 


(8-26) 


Trong do: X K - luc d£y cua khung; 

V - van tdc chuyen dong tinh tien cua xe; 

M k - momen xoan d banh xe chu dong; 
co b - van tdc goc cua banh xe chu ddng. 

Trong trudng hop oto chuyen dong 6n dinh, thi tCr cong thirc (8-8), ta co: 

v _ M k - M rk 


Do do, hieu suat 


n k = 


M k - M rk V 


M, 


M K -M rk V 
M, 


(8-27) 


l K “b-h) 1V1 K 

(V j = o) b .r b - van tdc tinh tien li thuydt cua true banh xe). 

Ti sd co thd xem la hieu su£t tinh den ton that cho su lan cua banh xe, kf 

M k 


hieu ri it va ti sd — cung co th^ coi nhu hieu suat tinh den tdn that cho su truot cua banh 
V/ 

xe, ki hieu lar| 5 . Thay r) lf va r) 5 vao cong thu:c (8-27), ta co hieu sua't cua banh xe chu 
dong la: 

r| K =r|,f.r| 6 (8-28) 
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2. Do trirot cua banh xe chu dong 

Do truot hay tri so tract 8 cua banh xe chu dong dac trung bang ti so giua toe do thuc 
te cua xe va toe do 11 thuyet cua xe, tinh theo pMn tram. 

5 = ^ZZ.100% (8-29) 

v / 

Trong do: 8 - do truot cua banh xe chu dong, %; 

Vi - toe dd If thuyet cua xe; 
v - toe do thuc te cua xe, 

D6 tract hay tri so tract 8 phu thuoc vao hieu so toe dd (v, - v) va co the thay doi 
trong gidfi han tit 0% (khi v = v ; ) den 100% (khi v = 0), co nghia la khi banh xe chu dong 
bi tract quay tai ch6. 

Do truot cho phep (8 0 ) khi oto lam viec tren dudng dat nhu sau: 

Dudng dat chat: 8 0 = (15 h- 18)% 

Dudng da't bo xdp: 8 0 = (25 4- 30)%. 

Nhu v£y, khi banh xe chu dong lan tren mat ddt, cac mau bam se lun vao da't va ep 
dat theo huctig ngang, do do true quay cua banh xe se bi dich chuyen ve phia sau mot 
doan tuong dng. Day chinh la ban chat vat U cua qua trinh truot cua cac banh xe chu 
dong, khi lam viec tren da't mem hay yeu va la nguyen nhan chu yeu cua sir mat mat van 
toe tinh tien cua xe. Ngoai ra, su bie'n dang theo hudng tiep tuyen cua lop cung lam giam 

van toe tjnh tien cua xe hay banh xe chu d6ng, do tinh chat dan hoi cua lop theo hudng 

vong cung nen cac phan tu cua lop di vao khu vqc tiep xuc cua 16'p voi mat dudng se bi 
nen lai dudi tac dung cua momen chu dong, lam cho quang dudng banh xe di duoc sau 
mot vong quay se bi giam di. 

8.3. TINH TOAN SlTC KEO CUA OTO 

Tinh toan sure keo cua 6to la xac dinh nhung thdng sd co ban cua d6ng co (edng sua't, 
so vong quay, dung tich lam viec) va he thdng truyen luc (ti so truydn cua hop sd va 
truyen lute chinh), de bao dam cho oto co duoc tdc d6 ldn nha't tren mat dudng tdt va co 
kha nang chuydn dong tren cac loai dudng vdi he sd can ldn. 

Tinh toan sure keo duoc tienTianh de kiem tra oto hien co khi can nghien cuu vi chdt 
luong keo va tinh kinh te cung nhu khi cai tien hoac thiet ke loai oto mdi. 

1. Phiromg trinh chuyen dong cua oto 

Dang tiurc bieu thi su can bang giua luc chu dong hay luc keo tidp tuydn va cac luc 
can chuyen dong cua oto duoc goi la phuong trinh chuyen dong cua otd. Trong trudng 
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hap tong quat, phuang trinh chuyen dong hay phuang trinh can bang lire keo cua ot6 co 
dang sau: 

P k =P f +P <1 ,±P l ±P | + P m (8-30) 

Viet duai dang khai trien: 

M . e . A 1 cosa ± sin a) + w.v 2 ± — -b t .j+ P m 

r h g 

Luc P, tror thanh luc can khi oto len doc va trer thanh luc chu d6ng khi oto xud'ng doc. 
Luc Pj can lai chuyen cua 6to, khi tang tdc va la luc chu ddng khi ot6 giam toe. Trong 
truemg hop 6to khong keo ramooc va chuyen d6ng nhanh d£n len doc, phuang trinh 
chuyen dong co dang sau: 

P k -Pj-P v -P a =0 (8-31) 

Vori phuang trinh tren, oto chi co the chuyen dong duqc khi dieu kien sau day duqc 
thoa man: 

Pk^P^+Pco (8-32) 

Bat dang thurc (8-32) thi hien su lien quan gifla nhung nhan to ket cSlu cua 6t6 vai 
nhung nhan to gay ra luc can chuyin dong. 

Thoa man diiu kien (8-32) la cin nhung chua du di dam bao su chuyen dong cua ot6, 
diiu kien du chi co the co duqc khi cac banh xe chu d6ng khong bi truqt quay. Vi vhy, 
dieu kien c£n va du de oto chuyen dong duqc la: 

P^P^P^ + P, (8-33) 


Khi tang luc P k di gia tri cua no ldn han ting luc P v va P^, thi se din tori su tang toe 
cua oto va qua trinh nay se con tiep tuc diin bien cho t6i khi luc keo tiep tuyen P k bang 
luc bam P 9 . Tori day, muc tang thdm luc P k thi se 
gay ra su truqt quay cua cac banh xe chu dong. 

2. Do thi can bang luc keo cua oto 

Phuang trinh chuyin dong cua oto duqc bieu 
diin dudi dang do thi, goi la "d6 thi can bang luc 
keo". Tren true toa do p-v (hinh 8.7), ta lap nhung 
duong cong P k a cac so truyen khac nhau. Di 
chuyin tur v sang n e , a phin v duai cua do thi dat 
nhung thang n e ung v6i cac ti so truyen khac nhau 
cua hop so theo quan he: 



v = 


n e J b 


(8-34) Ilinh 8.7: Do thi can bang 

luc keo cua oto 
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Trong do: v - van toe chuye’n ddng tinh tien cua dtd, m/s; 

- so vong quay true khuyu cua dong co, rad/s; 
r b - ban kfnh lam viec trung binh cua banh xe, m; 
i h - ti so truyen cua hop so; 
i 0 - ti so truyen cua truyen luc chinh. 

Tren do thi, ta cung lap dudng cong p„ = f(v) cho mpt loai dudng nao do, co do doc 
khong doi. Dudng cong gia tri cua luc can khdng khi theo v, P w = f(v), dupe dat ldn phia 
tren cua dudng cong P^. Do do, dudng cong luc can tong cong (P^ + P©) se xac dinh tri 
so cua cac luc keo P k can thiet de dto chuyen dong vdi van toe khong ddi. Neil ung vdi 
mot td'c dp nao do ma dudng cong P k cao hem dudng cong (P^ + P^) thi tung dp P d nam 
gifla hai dudng cong nay chinh la luc keo du dung de tang td'c dto hoac keo romooc. 

Do thi can bang luc keo dupe sir dung d£ xac dinh nhung chi tieu dong luc cua dtd, khi 
chuyen dong ddu. Vi du: xac dinh toe dp ldn nha't tren true hoanh bang giao diem cua hai 
dudng cong P k va (P v + P w ), luc nay khong co du trfi luc keo (P d = 0). Neu dudng cong P k 
nam dudi dudng cong cua tong luc can, thi dtd chi co kha nang chuyen dong chpm d£n. 

De xac dinh luc can ldn nha't cua dudng ma dtd co the khac phuc dupe khi chuyen 
dong dlu, vf du vdi van toe v,, thi can lay tung dp P k truf di doan ab (ung vdi luc can cua 
khong khi P ffl ) d toe dp ay. Tong hai doan ab va be hay (ab + be) chinh la lure can ldn 
nha't cua dudng ma dtd co the vupt dupe d toe dp v { khi chay d sd' truyen III. 

Mudn tinh den kha nang trupt quay cua b£nh xe chu ddng trdn mpt doan dudng nao 
do, tren do thi ta ke dudng nam ngang, bieu thi luc bam P^ = G^, .9 (Gcp - trong lupng 

bam, 9 - hp sd bam), thi khu vuc nam dudi dudng P<p thoa man didu kien P k < P<p. Khu 
vuc nam phia tren dudng ngang hay dudng P^, thi xe khong chuyen dong dupe va neu xe 
dang chay thi se phai durng lai. Thuc te tren do thi ta thay: dtd hoan toan co kha nang 
lam viec d so' truyen III va sd' truydn II trong toan bp khoang toe dp tir cue tieu dd'n cue 
dai. 6 so truyen I, su chuyen dong khdng bi trupt quay cua banh xe ung vdi che dp toan 
tai cua dong c a chi co dupe d td'c dp ldn horn hoac bang toe dp v 2 . Muon banh xe chuyen 
dong khdng bi trupt quay d nhfing toe dp nhd hdn v 2 d so' truyen I, thi phai cho ddng cd 
lam viec d dudng dac tinh toe dp cue bo de’ giam luc P k . 

3. Nhan to dong luc cua oto 

De danh gia dung chat lupng dong luc cua dtd nay so vdi dtd khac, ngudi ta dung 
khai niem vd nhan to dong luc cua dtd. Nhan td' dong luc cua dtd dupe xac dinh bang ti 
so' giua hieu so' cac luc (P k - P M ) va trong lupng toan bp cua dtd G, ki hieu la D: 




"MeVlt 
, r b 



G 


(8-35) 
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Do thi bieu diln moi quan he giQa nhan 
to dong Inc D va van toe v of cac so truyPn 
khac nhau, ting vdi khi 6td tai day, durac 
goi la "do thi dac tinh dong lire" cua oto 
(hinh 8.8). O nhung so truyen thap, nhan to 
dong lire ldn hern of nhung sP truyen cao vi 
co P k Ion va P w nho. 

Quan he giua nhan to dong lire va dieu 
kien chuyen dpng cua oto, khi khong keo 
rcfmooc, dupe biPu thi bang cong thtic: 


D = 


P k - P o> 

G 


P +P 
G 


(8-36) 



Hinh 8.8: Do thi dac tinh 
ddng luc D cua 6x6 


hay 

D = V ° + 

G 

hoac: 

U 

ll 

-€ 

II 

!-• 

On 


G 

g 


G 


(8-37) 


Khi oto chuyen dong deu, j = 0, do do tung dp cua tumg diPm tren dudng cong D se 
xac dinh tri so cua he so can cua dudng. Vi du: Gia tPc cua D v ufng vdi v max se xac dinh 
dupe he sP can cua dudng ig v ma PtP co the khac phuc dupe 6 toe do do. Tung do cua 
diem uon (D max ) cua cac dudng cong se xac dinh dupe nhung gia tri ldn nha't cua he so 
can \|/ cr tung sP truyen. Neu biet dupe tri so cua he so can lan f thi se xac dinh dupe dp 
doc ldn nha't cua duomg ma Pto co the vupt dupe d so truyen da cho: 

W=D m »-f (8-38) 


Hoanh dp cua cac diem uPn dac trung cho tPc dp tdi han cua PtP theo dieu kipn keo 
la v [h . Khi 6t6 dang chay d nhutng tPc dp ldn hem v^, neu luc can chuyln dpng tang len 
thi toe dp cua oto bi giam xuong, nhung dong thdi nhan to dpng luc luc a'y lai tang len 
de dap ting vdi dp tang cua luc can ben ngoai. Ngupc lai, d nhung toe dp nho horn v^, khi 
luc can chuyen dpng tang len se lam giam toe dp cua oto va din tdi su giam cua nhan to 
dpng luc D. Nhu vpy, toe dp v th la diem de xac dinh khu vuc chuyen dpng on dinh cua 
oto, khi dpng cof lam viec d chP dp toan tai. Khi v > v th , thi toe do chuyen dpng cua oto 
la <3n dinh, con khi v < v^ thi toe dp chuyen dpng cua otd la khPng Pn dinh. 

De xac dinh kha nang chuyen dpng cua oto theo dieu kien bam cua cac banh xe chu 
dpng, tren dd thi dac tinh dpng luc, ta dung nhung duomg D<p theo v vdi cong thtic sau: 


P„-P m G,^p-P tt 
U<p G G 


(8-39) 
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Dieu kien can va du d£ bao dam kha nang chuyen dong cua dto theo nh£n to ddng 
lire la: 

> D > y (8-40) 

Sir dung do thi dac tmh ddng luc, ngoai viec x£c dinh nhung di£u kidn cua dudng raa 
oto co the lam viec nhir ta da thay, con cho phep ta xac dinh dupe gia toe, thdi gian va 
nhung quang duong tang toe cua 6to. 

4. Sir tang toe cua oto 

Thoi gian chuyen dong deu cua dto chi chiem mpt ph^n nho trong tong so thoi gian 
lam viec cua no. Qua so lieu thdng ke, ngudi ta thay rang trong cac thanh pho thi thoi gian 
chuyen dong deu cua 6to chi chidm khoang 15 -s- 25% tong thcri gian lam viec, thoi -gian 
chuyen dong co gia toe khoang 30 * 45%; thoi gian lan tron va phanh khoang 30 + 40%. 

a) Xac dinh gia toe cua oto 

Gia toe cua oto co the xac dinh nho do thi dac tinh dong luc (hinh 8.8). Tir cong thufc: 

g 

D = ij; + — • j 
g 


ta rut ra dupe: 


j = (D- V )~f 


(8-41) 


Nhu vay, tri so cua gia tdc j se phu thude vao hai biein so D va 5;, khi xe hay ot6 chay tren 
mot loai duong xac dinh nao do. Phuong phap xac dinh gia toe j nhb dd thi dac tinh dong 
lire duoc tien hanh nhu sau: tren do thi D-v, dat gia tri cua \\t len true tung va ke dudng thang 
song song vdi true hoanh. ueng vcri m6i gia tri cua v se tim dupe nhung gia tri (D - vp) d cac 
so truydn khac nhau, tuc la tim dupe nhung gia tri tuong ung cua j d toe do do. Cl mot so 
truydn nhat dinh thi 8; « const (hling so), vi the de xac dinh j ta chi cin thay cac gia tri cua 
(D - ij;) ung vdi so truyen do vao cong thuc tren. Phuong phap nay cho phep ta dung dupe 
nhung dudfng cong gia toe cua xe d cac so truydn khac nhau (hinh 8.9a) theo v. 

Doi vdi mot so xe, dac biet la xe tai, ti so truyen d so truydn tha'p thudng rat lorn, nen 
8j ung vdi so truyen do cung ldn, do do lam cho gia tri lorn nh&'t cua dudng cong gia tdc d 
so truyen mOt co the bang hoac thdp hon so vdi gia tri ldn cua dudng cong gia tdc d sd 
truyen hai (hinh 8.9b). 

Tren cac do thj gia tdc: v min 1a tdc do cue ti£u hay nho nh&'t cua xe umg vdi sd vong 
quay On dinh be nhat cua true khuyu, khi dong co lam viec d che do toan tai. 

Khoang tdc do tir 0 den v min tuong ling vdi giai doan tmh tir thdi diem xe bat d&u khdi 
hanh tai chd khi co su trupt cua li hop va do md tir tit cua budm ga hoac thanh ga cua 
dong co xang hoac diezen. Thdi gian khdi hanh nay thudng khong l<iu, do do ngudi ta 
chi tmh su tang tdc cua xe bit dau tir tdc do v min . 


361 





Hinh 8.9: Dieting cong gia toe cua oto co hop so ba cap (a) va bon cap (b) 

Ddi vdri cac xe du lich hay xe con, ting vcri v max co gia tdc bang khong, v] khi do 
khong con cong su&'t du trti. 6 nhung xe tai, ting vcri v max thucfng v§n con cong sutit du 
tru: nhung luqng du tru nay kh6ng duoc sir dung cho vide tang toe, vi co su tac ddng hay 
di£u chinh cua bo phain han che sd vong quay true khuyu dong cor. 

Gia toe cue dai cua xe co truyen luc ccf khi khoang 0,25 + 2,5 m/s 2 (bang 8.4), con 
doi vtii xe co truyln lire thuy-co, thi gia toe cue dai co th£ dat ttii 6 - 8 m/s 2 . 


Bang 8.4. Gia toe cue dai cua oto co truyen luc cu khi 


Loai 6t0 

, 2 

Gia tdc cue dai, m/s 

d sd truyen mOt 

0 sd truyln cao 

Du lich (xe con) 

2,0 + 2,5 

0,8+ 1,2 

Van tai 

1.7 +2,0 

0,25 + 0,50 

Chd khach (dto buyt) 

1,8 + 2,3 

0,4 + 0,8 


b) Xac dinh thtii gian va quang dieting tang toe cua oto 

Thai gian va quang duong tang tdc la nhfing thong so quan trong de danh gia chat 
luqng dong luc cua xe. Nhugg thdng sd nay co the xac dinh nhd do thi dac tfnh dong 
luc, thong qua do thi gia toe cua xe. 

- Xac dinh thefi gian tang tdc; 

dv 1 , , 

Tti cong thtic j = —, ta rut ra duorc dt = - • dv va thefi gian d6 tang toe xe tti toe dd Vj 
dt j 

den v 2 se la: 
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t = 

Tfch phan nay (8-42) khong thd giai dirge bang phuemg phap giai tfch vi khong co 
dirge moi quan he giai tfch chfnh xac giua gia toe j va toe dd v cua xe. Nhung tich phan 
nay lai co the giai dirge d6 dang bang phuemg phap d6 thi dua tren co sd do thi j-v ma ta 
da lap dugc o tren (hinh 8.9a), bang each chia dudng cong gia toe ra nhieu doan nho 
(hinh 8.9b) va cho rang trong m6i khoang tdc do ting vdi doan duemg cong do thi oto 
tang toe vdi mot gia toe khong doi. 

Gia sir ot6 tang toe trong khoang toe d6 tir v i( den v i2 , thdi gian tang toe se la: 


v 2 , 

/T' dv 


Vi 


(8-42) 


v ; ~ v i Av 

Atj =—~—— = -7^- 

Jib Jtb 


(8-43) 


Trong do: j tb = 0,5(j if — jj ), j Si va j i? la gia tdc ting vdi diem dtiu va didm cudi cua 
khoang toe do da chon. 

Nhu vay, thdi gian tang toe tong cong cua xe tir tdc dd dn dinh cue tieu v min den tdc 
do cue dai v max se la: 


hay: 


i=n 

*-Z>i 

i=l 

t — At] + At 2 +... + At n 


(8-44) 


Can cti vao su bieh thien cua thdi gian tang toe 
ting vdi tting khoang toe do ke tiep nhau cho toan 
bo cac sd truyen, se thanh lap dugc do thi thdi gian 
tang toe cua xe theo van toe (hinh 8.10). 

Di6m dau cua dudng cong thdi gian tang tdc la 
tai v mjn , tai do t = 0. Tiep ngay sau do, tai v 2 dat 
gia tri At); tai v 3 dat gia tri (Atj + At 2 ); v.v... 

Thdi gian chuyln sd truyen t c phu thuoc vao 
trinh dd thao tac cua ngudi lai xe, kdt effu cua hop 
sd va loai dong co. Doi vdi ngudi lai xe co trinh do 
thao tac tot thi gia tri t c trungj>inh vao khoang 
0,5 -r 1,5s (dong co xang) va khoang 1,0 -r 4,0s 
(dong co diezen). 



Hinh 8.10 : Do thi then gian 
va quang dudng tang tdc cua oto 


Tri sd giam tdc do trong qua trinh chuyln sd truyen dugc xac dinh bang bieu thtic: 


Av c =9,3.t c .\|/ 

Trong do: vj; - he sd can tong edng cua dudng. 


(8-45) 
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- Xac dinh quang dudng tang toe 
ds 

Tu cong thuc v - —, ta rut ra dirqc quang dudng tang toe cua xe trong khoang thdi 
dt 

gian dt nhu sau: 

ds = v.dt 

Nhu vay, quang dudng tang toe cua xe tit tdc dd v, den v 2 , tire la thdi gian t ](V)) den 
thdi gian t 2(V2 ) se duoc xac dinh bang bieu thurc: 

v 2 

S = J v.dt (8-46) 

v i 

Tfch phan nay cung khong giai duoc bang phuong phap giai tfch, v! cung khong co 
moi quan he giai tfch chfnh xac giua thdi gian tang toe va toe dd cua dto. Vi vay, cung 
ap dung phuemg phap do thi de giai tfch ph£n trdn dua vao ccf sd do thi t-v vita lap duoc, 
bang each chia dudng cong thdi gian tang toe thanh nhidu doan nho, va thda nhan rang 
trong mdi khoang thay doi toe dd ling vdi timg doan nay, otd chuyen dong deu vdi toe 
do trung binh: 

v .» =°- 5 ( v i, +v 

va ta co quang dudng tang tdc se la: AS; = v^.Atj, suy ra quang dudng tang toe tong 
cong cua otd tu toe do on dinh cue tieu den tdc do cue dai bang: 

S^AS; (8-47) 

i=l 

hay: S = ASj + AS 2 + ...+ AS n 

Dudng cong bieu thi quang dudng tang tdc theo toe dd cung bat dau tir v min (hinh 8.10) 
va cung duoc xay dung dd'i vdi cung nhung khoang toe do nhu dudng cong t. 

Quang dudng oto di duoc trong khoang thdi gian chuyen sd truyen co the xac dinh 
bang bieu there: 

S c =(v d -4J3.t c . V ).t c (8-48) 

Trong do: v d - toe do d thdi di£m bat d£u chuyen sd truyen, m/s; 
t c - thdi gian chuyen sd, s; 
ig - he sd can tong hop cua dudng. 

5. Sir can bang cong suat cua dto 

a) Phicang truth va do thi can bdng cong suat 

De phan tfch tfnh nang dong luc cua dtd, ngoai moi tuofng quan ve lire, ta con co the 
su dung mdi tuefng quan ve cong suat keo cua banh xe chu dong N K va cong suat cua 
cac luc can chuyen dong. 
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Tuong tu nhu phircmg trinh can bang lire, phuong trlnh can bang cong sua't c 6 the vie't 
dudi dang sau: 

N k = N c .r 1t = N f ± Ni + N, ± Nj + N m (8-49) 

va phuefng trinh dang khai trien, khi oto chuyen dong nhanh din l 6 n doc va khdng keo 
rcfmooc la: 


_ _ G.f.cosa.v G.sina.v co.v 2 G _ . v 

N K =-1-1-1-- 5: . j- 

K 1000 1000 1000 g lJ 1000 


(8-50) 


Trong do: 

N k - cong sua't keo cf banh xe chu dong, kW; 

N e - cong sua't cua d 6 ng co, kW; 

r| t - hieu suat cua he thong truy£n luc; 


N f = 


G.f.cosa.v 

1000 


- edng su£t tieu hao cho can lan cua banh xe; 


G.sina.v 

1000 


cong sua't tieu hao cho can doc cua diremg; 


(j v 

N; = — 5:.j-cong su£t tieu hao cho can 

J g ,J 1000 

tang toe; 

N m - c 6 ng su£t can a moc keo; 

G - trong luong toan bo cua oto; 
f - he s 6 ' can lan; 
a - goc d<5c cua duemg; 
v - toe d 6 cua ot 6 ; 

w - nhan to can cua m 6 i truong khdng khf; 
g - gia toe trong truemg; 

5j - he so tmh den anh hueng cua cac khoi iucmg 
chuyen dong quay; 
j - gia toe cua 6 to. 



Hitth 8.11: Do thi can bang 
cong suat cua oto 


Chung ta co the bieu thi phuong trinh can bang c 6 ng suat cua 6 t 6 tren d 6 thi co toa d 6 
N-v, goi la do thi can bang edn^sua't (hinh 8.11). Tren do thi nay, dung cac duemg cong 
c 6 ng sua't cua dong co Ne va c 6 ng sua't keo cua cac banh xe chu dong N K theo t 6 c do 
chuyen dong v 6 tat ca cac so truyen. Ddng thoi, cung tren do thi nay, dung dudng 
= f(v) va phfa tren duong N y dat duemg cong N fl) = ^(v). Tung d 6 nam giua duemg 
cong (N v + No,) va true hoanh tuomg ung vdi cong sua't tieu hao de khic phuc luc can hay 
c 6 ng sua't can tong cong cua duong va khong khi. Cac doan thing nim giua nhung duong 
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cong N k va (N v + N (0 ) dac trung cho phan cong sudt du trir de sir dung cho vide khac phuc 
cac lire can Ion hem cua dudng, tang toe hoac keo rcrmooc. Khi ot6 chuyen d6ng ddu, cong 
suat N k chi de tieu hao cho lire can cua dudng va lire can cua khong kin. Toe do ldn nhat 
cua oto co the dat dupe ling vdi trudng hop mo hoan toan birdm ga (hoac keo het thanh 
rang) khi cong su£t N K bang tong cong suat va (diem A, hlnh 8.11). 

Trudng hop muon cho oto chuyen ddng deu cung tren mat dudng nay vdi nhtfng toe 
do nho hon v max , thi ngudi lai xe phai cho dong co lam vide o cac dudng dac tfnh toe do 
cue bo, nghia la phai giam lupng nhidn lieu cung cap, hoac chuyen ve so truyen thdp. Vf 
du, tren d6 thi hlnh 8.11, de oto co the chuyen dOng dupe or tdc do Vj ung vdi so truydn 
III thi can phai giam lupng nhien lieu cung cap cho dong co nhu thd nao de cong suat 
N k thay d6i theo dudng cong bieu thi bang nhung dudng chain khudt. 


b) Mite do su dung cong suat cua dong co 


Ngudi ta goi ti so edng su^t c£n thiet dd bao dam cho 6t6 chuyen dong deu va cong 
suat keo N k ma dong co co the cung cap duoc cung b toe dd chuyen dong do khi mo 
hoan toan budm ga (hoac keo het thanh rang) la mute do sir dung cong suat cua dong co 
va kl hieu la Y. 


N +N N +N 

Y _ 1 y - 1 a _ 

N k N e .q t 


(8-51) 


Qua bieu thurc (8-51) ta thay: chat luong mat duemg cang tot va toe do cua xe cang 
nho thi muc do su dung cong suat cua ddng co cang giam. Ngoai ra, ti sd' truyen cua he 
thong truyen luc cung co anh hucmg kha ldn tdi tri sd cua Y. Gia sir otd co th£ chuyen 
dong vdi toe do v 2 ca 6 sd truyen III vao so truyen II (hlnh 8.11). Tuy nhien, cong suat 
N' k ldn hon cong suat , do do gia tri Y b sd truyen III ldn hon d sd truyen II. Mat 

khac, neu Y giam qua cung khdng co lpi cho tfnh kinh td nhien lidu cua dtd. 


c)Y nghia viec xay dung do thi can bang cong suat cua oto 

Cung tuong tu nhu do thi can bang luc keo, dua vao 66 thi can bang cong suat, ta co 
thd giai quyet duoc mot loat nhung nhiem vu tfnh toan keo cua dtd sau: 

- Tim dupe toe dd chuyen dong ldn nhat cua oto tren mdi loai dudng da cho hoac 
ngupc lai. 

- Xac dinh dupe sd truyen sir dung hop If nhat urng vdi tirng loai dudng, ma oto 
phai di qua. 

- Bidt dupe kha nang tang toe, leo doc hoac keo rcrmooc cua oto. 

6. Dac tinh dong luc cua oto, khi tai trong thay doi 

6 phan tren, ta da tim hic’u dac tfnh dong luc cua oto khi tai day hay du tai trong dinh 
mure, nhung trong qua trinh sir dung thuc td khdng phai luc nao 6to cung chd dung tai 
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ma co luc non tai hoac qua tai. Dac biet ddi vdi 6t6 tai, sir thay doi tai trong co th6 bien 
thien trong mot pham vi kha 1dm: trong luong toan b6 cua 6t6 khi day tai co the 1cm ga'p 
hai lln so voi khi khong tai. Vi vay, ta cdn nghien cuu dac tinh dong luc cua otd khi tai 
trong cua no thay ddi. 


Tir cong thuc tmh nhan to dong luc cua 6t6 khi du tai D = 


P„-P,, 


, ta tha'y rang vdfi 


m6t oto nhat dinh thi D phu thu6c ti le nghich vao G, co nghla la: neu trong luong cua 
oto tang hoac giam bao nhieu lan thi nhan to dong luc cua no se giam hoac tang bay 
nhieu lan. Didu nay, cho phep ta tinh duoc nh&n to ddng luc cua ot6 umg vdfi tai trong bat 
ki cua no theo cong thurc sau: 



(8-52) 


Trong do: DvaG- nhan to ddng luc va trong luong toan bd cua otd khi du tai; 

D x va G x - nhan to dong luc va trong luong toan bo cua 6t6 umg vcfi mot 
tai trong bat ki nao do. 

De bidu thi m6i quan he, theo cong thuc (8-52) ngucri ta thuomg su dung do thi dac 
tinh dong luc cua Oto umg vdfi nhumg tai trong thay d6i, con goi la d6 thi tia (hinh 8.12). 



Hinh 8.12: Do thi dac tinh dong hie cua oto ting voi nhCtng tai trong thay doi 

V 

Nhumg ducrng dac tinh dong luc duoc lap hay xay dung 6 goc phan tu ben phai cua d6 
thi tuong ling voi trucmg hop 6to du tai. Con 6 goc phan tu ben trai cua d6 thi, ta dung tir 
goc toa do nhumg tia lam vdfi true hoanh nhumg goc a khac nhau, ma: 




(8-53) 
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Nhu v&y, m6i tia tren do thi se tircmg umg v6i m6t trong luqng G x nao do duqc tinh ra 
phan tram so voi trong luqng G cua 6to khi day tai. Trong trucmg hop G x = G, thi tga = 1, 
luc nay duoc mot tia lam voti true hoanh goc a = 45°. 

Do thi dac tinh dong luc cua dto utng vdi cac tai trong thay doi co y nghla rat quan 
trong trong thuc te sir dung, no cho phep ta co the giai quyet m6t each nhanh chong 
nhtfng nhiem vu tinh toan sau: 

- Tim loai dudng ma oto co the hoat ddng duqc a mot so truydn nao do, khi cho biet 
van toe chuy^n d6ng va tai trong chua tren xe. Vi du: tim duqc Dj (hay i|/j) khi ot6 chay 
6 s 6 truyen III voi toe do v, va tai trong cua 6t6 la 80% qua tai (hinh 8.12). 

- Tim sue can lbn nhat cua ducmg ma xe co the vuqt duqc 6 tung so truyen ung voi 
mot tai trong da bi£t cua xe. Vi du: tim duqc D 2 (hay \\) 2 ) b s 6 truyen II, khi 6t6 qua tai 
80% (xem mui ten chi). 

- Tim so truyen thich hop va t6c do chuyen dong cua xe, khi bi£t sue can cua ducmg 
va tai trong chua tren xe. Vi du: tren loai ducmg co \j/ = D 3 va biet qua tai cua xe la 40%, 
ta se xac dinh duqc so truyen sir dung thich hop la so truyen I va toe do chuyen dong cua 
xe la v 3 . 

7. Anh hudmg ve cau tao va dieu kien sir dung den tinh n&ng dong luc va kinh te 
nhien lieu cua oto 


a) Anh hudng ve cau tao 
- Ti so truyen cua bo truyen luc chinh 

Tren do thi can bang cong su£t cua ot6 umg vdi nhung gia tri khac nhau ddi voi ti so 
truyln cua bo truyen luc chinh (hinh 8.13), gia su umg vdi ti so truyen bang i' 0 cong su&'t 

keo b cac banh xe chu dong se thay d6i theo ducmg cong 1. Neu cong sua't cua cac luc 
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Hinh 8.13: Do thi can bang cong suat cua oto ting v&i nh&ng ti so truyen khac nhau 
cua truyen luc chinh i' 0 > i" > i* > i 0 



can chuyen ddng thay ddi theo ducmg cong 5 thi toe dd cue dai cua dtd bang Vj. Khi 
giam ti so truyen cua bo truyen luc chinh tu: i' D xud'ng ij (ducmg cong 2), thi toe dd cua 

ot6 se tang len va toe dd cue dai se tang tdi v 2 cr cung mdt sd vong quay n e cua dong co 
hay true khuyu dong co. Sir tang ldn cua td'c dd cue dai khi giam ti sd' truydn cua bd 
truyen luc chmh i 0 se tiep tuc cho tori khi ducmg cong (Nvp + ) cat ducmg cong N K cr 

diem uon, co nghia la 6 N max (dudng cong 3). Trj sd' td'c dd v 3 dac trung cho tdc dd cue 
dai ma otd co thd dat dupe tren loai dudng da cho. Trong trudng herp neu tiep tuc giam ti 
sd' truyen i D cua bo truyen luc chinh xuong nua (dudng cong 4) thi td'c dd cue dai se 
giam di v 4 . 

Vi vay, khi thiet ke mdi hoac cai tien oto, phai dua vao didu kien sir dung de chon gia 
tri ti so' truyen cua bo truyen luc chinh cho hop li. Vi du: do'i vdi dto chd khach chay 
trong thanh phd', thudng chon ti so' truyen i^ hoac i" 0 , mac du d cac ti so' truyen nay, van 

toe ldn nha't v max bi giam mdt it, nhung kha nang tang toe cua dto lai to't horn nhd tang 
cong suat du tru. Do'i vdi xe dua hay the thao lai can co van toe ldn nha't v max , ta can 
chon ti so truyen cua bo truyln luc chinh la i^ . 

Trong didu kien co edng sua't can (N^/ H- N ffl ) nhu tren, neu chon ti sd' truyen cua bo 

truyen luc chinh bang i G la khong co loi, vi khdng sd dung dupe cong sua't cue dai cua 

dong co, lam giam chat luong keo cua xe, dong thdi toe dd cue dai cua xe cung bi giam 
xud'ng so vdi cac ti so truyen i". 

Neu xe dung de sU dung trong didu kien dudng sa khdng dupe td't thi can la'y i Q tang 
len, vi luc do se lam tang dupe luc keo tiep tuyen P k , tuc la lam tang dupe nhan td' ddng 
luc cua xe. Mat khac, xet ve chat lupng keo cua xe, thi tri so' ban kinh banh xe co anh 
hudng, ngupc lai vdi ti so' truydn cua bo truyen luc chinh. 

- So cap trong hop so: 

Can cur vao dd thi dac tinh dong luc (hinh 8.14) cua hai oto gid'ng nhau, nhung dto thur 
nha't dat hdp so hai cap (hinh 8.14a) con d oto thur hai dat hop so' 4 cap (hinh 8.14b). Ti 
sd truyen cua sd truyen thur nha't va so truyen cud'i cung cua hai xe la nhu nhau. 




Hinh 8.14: Do thi 
so sanh nhung chat luefng 
dong luc cua otd co 
hop sd 2 cap va 4 cap 
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Oto thur hai do c6 nhieu so truyen hofn nen co the chuyen d6ng vdi toe do lan han so 
vdi oto thu nha't, khi stfc can cua dudng tang tif vjq den \g 2 . Nhu v&y, neu theo quan diem 
nay, thi hop so vo ca'p co nhieu uu diem han hop s 6 co c£p. Hop so vo cap cho phep 
nhan duac toe do chuyen dong binh quan cao nha't, lam tang chat luang keo va tmh kinh 
te nhien lieu cua xe, do sir dung ducrc tot nha't c6ng sua't cua dong ca. 

Su tang chat luang keo (gia sir hieu sua't cua hop so vo ca'p la khdng doi) duac dam 
bao trade het la do kha nang su dung gdn nhu hoan toan edng sua't cua dong ca trong ca 
thdi gian tang tdc cua xe. Dieu nay, duac giai thich rang su thay doi li6n tuc cua ti so 
truyen trong h6p so vo cap dng vdi su thay doi tdc do cua xe se bao dam cho dong ca 
lu6n luon giu: duac so vong quay khdng doi, nghTa la n ol = n o2 = n N (hinh 8.15). Khi do, 
qua trinh tang tdc bao gdm hai giai doan: giai doan thd nha't, su tang toe dng vdi ti so 
truy£n khdng ddi cua he thdng truyen luc se di6n bien tCr toe dd v 0 ddn Vj (dudng I-I) 
nhd su tang s6' vong quay cua ddng ca tCr n Ql d£'n n o2 = n N va cong sua't d6ng ca tir N : 
den N 2 = N emax . C5 giai doan tang toe thu hai, tdc d6 cua xe tidp tuc tang len d so vong 
quay khdng doi n e2 = n N va cong sua't cue dai cua ddng ca nhd su thay ddi vo cap cua ti 
so truyen cua hdp so. 



Hinh 8.15: Do thi tang toe cua oto Hinh 8.16: Do thi can bang luc va do thi gia toe 

cua oto co hop so' vo cap va ba cap 

Tren hinh 8.16a la do thi dac tmh keo cua hai oto gidng nhau, nhung mdt dto dat hop 
so vo ca'p va mot oto dat hop so 3 cap. 

Trong giai doan chuyen dong thur nha't (ph£n ab), luc keo duac xac dinh cung 
giong nhu hop s 6 vo cap. Con d giai doan thd hai (phan be), luc keo duac xac dinh 
nhu sau: 


v N k n n. 

p ~ —■ r ^- -~ • 1 QQ0 ~ cmax h -lQoo 


(8-54) 


LJng vdi gia tri khdng doi cua cong sua't N Kmax , dudng cong bidu thi su thay ddi cua 


luc keo P K theo van toe v la dudng hypecbol. Dudng nay, tiep xuc vdi cac dudng cong 
luc keo cua hop so co cap d nhung diem urng vdi N . 
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D6 thi gia tdc cua nhung xe nay dupe bieu thi trdn hinh 8.16b. Nhung 6t6 dat hop sP 
vo cap co gia tri gia toe 1cm la do khong bi tieu hao cong suat de gia toe cac khoi lupng 
quay cua dpng co, mdi khi chuyen so truyPn, do khi da dat dupe so vong quay ung vdi 
cong suat cue dai thi su tang toe cua xe se lu6n ludn duqc tid'n hanh a che' dp lam viec on 
dinh cua dong co. 


* 9 f 

b) Anh huong ve tinh kinh te nhien lieu 


Theo quan diem ve tmh kinh te nhien lieu, 
khi dong co lam viec vdi tai day a bat ki che do 
toe do nao cua xe, cung xe co loi nha't. H6p so 
vo cap cho phep dong co lu6n lu6n lam viec 
vefi tai day of nhung dieu kien chuyen d6ng 
khac nhau cua xe, do do bao dam dupe tmh 
kinh te nhien lieu tot nhat. C5 truong hop nay, 
dudng cong cong sua't Ne cua dong co (hinh 
8.17, dudng net li6n) can phai cat duong cong 
cong sua't cua cac luc can chuyen dong tai 
diem ung voi toe do v’ cua xe. Khi do, lupng 
du tru cong sua't N a la bang khong. Vi du: neu 
xe dang chay of mot ti so truy^n nao do, ma 
cong suat dong co van con lupng du tru la N a , 
thi lap tire hop so vo ca'p se tu chon dupe m6t ti 
so truyen thfch hop de lam dich chuydn toan b6 
dudng cong cong suat Ne sang phai (dudng net 
durt) tdi cat dudng cong suat cua cac luc can tai 
tdc d6 v" va nhu vay se dam bao cho dong co 
luon luon lam viec d che dp toan tai. 



Hinh 8.17: Do thi can bang cong suat 
cua 6td i(ng voi nhung ti so truyen 
khac nhau cua hop so 



Hinh 8.18: Do thi dac tinh keo 
cua oto khi dat li hop thuy luc (cac dudng 
chain khuat) va truyen luc co khi 
(cac dudng dam lien) 


Khi dat li hop thuy luc vao he thPng truyen 
luc cua xe, thi thdi gian truot cua li hop co th£ 
keo dai, do do cho phep true khuyu cua dpng 
co quay vdi so vong quay rat cao, trong khi 
toe dp chuyen dpng cua xe lai rat nho. Nhd do 

co the nang cao dupe kha nang tang tPc cua xe, vi su tang tPc dupe tien hanh d nhung 
gia tri ldn cua momen xodn dpng co, dong thdi dpng co van giu dupe chd dp lam viec 6n 
dinh, ngay ca nhung toe dp rat thap cua xe vdi so truyen mot. Hinh 8.18 bieu thi dudng 
dac tinh keo cua xe dat li hop thuy luc va dat truyen dpng co khi. 


8. Trinh tu tinh toan sure keo cua oto 

Khi tien hanh tmh toan sure keo cua oto thiet ke hoac cai tien, ngudi thiet ke phai de cap 
tdi ba loai thong sP co ban: d thong so cho trude, thong so chon va thong so tmh toan. 
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8.1. Thong so cho tru&c 

Thong so cho trudc la thong so cho theo dieu kien kl thuat bao gdm: chung loai oto, 
tai trong hoac so lucmg hanh khach chuyen chdr, tdc do cue dai v max a so truydn cao nhat 
va gia tri tucmg ung cua hd so can cua ducmg iy vmax , he sd can eye dai cua ducmg (vg max ) 
ma oto co the khac phuc duoc a so truyen I, loai dong co (xang hoac diezen) va loai he 
thong truyen lyc. 

Khi thiet ke hoac cai tien oto vain tai, ngucri ta thuefng cho h6 so can t6ng hop cua 
ducmg voi mot luong du tru nao do, tuc la de oto co the dat duoc toe do on dinh cue dai 
tai \j/ = 0,025 -s- 0,035. Nhu v£y, dng vdi loai ducmg co he sd can lan f = 0,02 thl oto vin 
con co th£ vuot duoc do doc bang 0,05 -r 0,015 khi chay cr t6c do eye dai. 

Doi vdi oto du lich hoac xe con, h£ s<5 can tong hop cua ducmg ting vtii khi oto chay or 
toe do cao hay v max lay bang he s6' can lan, co nghia la oto chi dat duoc t<5c do cue dai 
khi chay tren ducmg nam ngang. 

8.2. Thong so chon 

Thdng so chon khi thiet ke hoac cai tien 6t6 bao gdm: trong luong ban than cua xe 
hay ot6, he so dang khi ddng (K) va dien tich can chinh dien (F) cua xe (hoac nhan to 
can W = K.F), sy phan b6 trong luong tren cac true hoac cdu trucrc hay c3u sau, khi oto 
day tai va kh6ng tai, t6'c do goc hoac so vong quay cua true khuyu d6ng co ting vefi cong 
suat cue dai (N c ) va hi£u su£t cua he thOng truyen lyc (r[ t ). Tri so cua cac thong so 

chon co duoc la dua tr6n co so thyc nghi6m va nhting so lieu thdng ke cua loai 6t6 hien 
co tuong ty nhu loai otO dinh thiet ke hoac cai tien va co tinh den nhip do phat trien cua 
kT thuat che' tao oto d trong nude cung nhu tren the gidi. 

8.3. Thong so tinh toan 

Thong so tinh toan co ban bao g6m trong luong toan bo cua 6to, lop, cong suat eye 
dai va lap do thi dac tmh toe do ngoai cua dong co, dung tich lam vide cua d6ng co, ti so 
truyen cua bo truydn lyc chinh, ti so truyen cua hop s 6 chinh va phu. 

8.3.1. Trong htctng toan bo cua oto 

Trong luong toan bo cua oto duoc xac dinh theo cong thtic sau: 

- Doi vtii oto con hay du lich: 

G = G 0 + A.n + G h (8-54) 

- Doi voi 6to cho khach: 

* Chay trong thanh pho: 

G = G 0 + A(n + m + 2) (8-55) 
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* Chay dudng dai (lien tinh): 


G — G 0 + A(n +1) + G h 

(8-56) 

- Doi vdi oto tai: 


G = G 0 + A.n + G d 

(8-57) 

Trong do: G 0 - trong lupng ban than cua xe; 



A - trong lupng trung binh cua mot ngudi; 
n - sP ch6 ng6i trong xe, ki ca ngudi lai; 

G h - trong lupng hanh If; 
m - so ch6 dufng; 

G d - tai trong dinh mire cua xe. 

8.3.2. Lop xe 

Muon chon lop xe, can xac dinh trong lupng d|t len mpt banh xe ot6. DPi vdi otd con 
hoac ot6 du lich, trong lupng phan bo d c£u trudc va c4u sau gan bang nhau. DPi vdi xe 
van tai hoac chef khach loai 4x2 khi day tai hoac du ngudi, thi trong lirpng phan bo ra 
cau trudc vao khoang 25 -s- 30% trong lirpng toan bp cua xe. Neu 6to tai hoac oto chd 
khach dat banh kep (4 banh xe d cau sau), thi mdi banh xe d c£u sau vin phai chiu trong 
lupng Ion hem so vdi banh xe truac. Vi vay, chon lop cho xe tai phai theo trong lupng dat 
len mot banh xe sau. 


8.3.3. Cong sudt ci(c dai va lap do thi dac tinh toe do ngoai cua dong ca 

Cong suat cua dong ca ung vdi tPc dp cue dai cua 6t6 dupe xac dinh theo cong 
thirc sau: 


N„ = 


K.F .vi 


1000 


max _j_ K.\|/.V max 


1000 


) 


Tit 


(8-58) 


Tur (8-58) ta xac dinh dupe cong suPt cue dai cua m6i loai dong ca: 
- Dpng ca xang: 

N„ 


N. 


™“ a.X + bX- 2 - cX 3 


(8-59) 


Trong do: v 

a, b, c - he so thuc nghipm phu thuoc loai dpng ca (xac dinh nhu c6ng thirc 8-3); 

n r 


X - he so ti le cua sP vong quay 


A 


X = 


n N ) 


; (dpng ca xang khong han che so vong 


quay X = 1,16 * 1,30; con han chP sP vong quay X = 0,80 -r 0,90. Dpng ca diezen X = 1). 
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- Dong co diezen: 


N, 


= N, 


(8-60) 


Can cur vao nhtfng gia tri vira tim dugc cua N Cmax va n N , su dung nhung kien thurc da 
neu 6 muc 8.1 ta se lap d6 thi dac tinh tdc dd ngoai cua dong co. 


8.3.4. Dung tick lam viec cua dong co 

Dung rich lam vide cua dong co dirge xac dinh bang c6ng thurc sau: 

175.x.N e 

V h =-lit (8-61) 

P e N * n N 

Trong do: 

i - s6' ki cua dong co; 

N. - cOng su£t cue dai cua dOng co, kW; 

P Cn - ap sua't co ich trung bmh umg voi cong su£t cue dai (P Cn = 0,4 4 -1,0 MN/m 2 ); 
n N - so vong quay cua dOng co, urng voi cong su&'t cue dai, vg/ph. 


8.3.5. Ti so truyen cua bo truyen lire chink 

Ti so truyen cua bo truyen lire chrnh i Q dugc xac dinh t£r toe do cue dai cua 6t6: 


r b n max 
v max 


(8-61) 


Trong do: 

r b - ban kinh cua banh xe; 
i h -ti s6' truyen cua hop so chinh; 
i p - ti so truyen cua hop so phu 

n max " s ° y ong quay 1cm nh£t hay cue dai cua true khuyu dong co (n max = A..n N ); 
v max - toe do cue dai cua oto. 

Doi voi hop so chinh, neu so truyen cao nhat la so truydn thang thi i h - 1, con neu la 
so truydn tang toe thi nen chon so b6 i h = 0,7 4- 0,85. 

Doi vefi h6p s6' phu, can lay Hi so truyen cao, khoang 1 4- 1,5. 

Mat khac, khi xac dinh i 0 theo t6'c do v max ndn la'y: 

n max = 523 4- 575.1/s doi voi xe con hoac xe du lich. 

n max = 273 4- 366.1/s d6'i v6i xe tai hoac xe khach, dat dong co xang va 

n max = 209 4- 272.1/s doi v6i xe tai hoac xe khach dat d6ng co diezen. 
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Gia tri ti so truyen cua bo truyen lire chinh i c nhan dugc bang tinh toan can so sanh 
vdi cac gia tri i Q taong tir cua cac oto cung chung loai. Khi thiet ke' ho&c cai tie'n clu chu 
dong, gia tri i Q dugc xac dinh lai theo so rang cua cap banh rang truydn lire chmh. 


8.3.6. Ti so truyen cua hop sd' chinh va phu 

Trong hop sd chinh, ti sd truyen cua sd truyen mot (I) dirge xac dinh theo he sd can 
lcm nhat cua duemg (y max ) da cho. 

Tir phuemg trinh can bang lire keo, ta rut ra: 


M 


t w T1t ‘ 1 o J hr 1 p ^ q 


Vma; 


(8-63) 


Co nghia la: 


i h, * 


M 


G-MW- r b 

emax'^t'^P 


(8-64) 


De tranh cho cac banh xe khong bi trirgt quay, thl tir (8-63) phai thoa man: 


M 


' 1 h ! -- p < rn n .G,„J 

r b 


p ~< p -9 


(8-65) 


Trong do: 

m p - he sd phan bo tai trong len cau chu dong, doi vdi 6to chi co cau sau chu dong 
m p = 1,1 + 1,3. 


Gq> - trong lirgng bam hay trong lugng tinh tai tac dung len cac banh xe chu ddng. 

Tir (8-65) ta tinh dugc ti sd truyln cua sd truyen mdt (I) theo dieu kien bam cua banh 
xe chu dong: 


ih, £ 


nyGytp.rb 


.Tit ‘^o'^p 


M. 


( 8 - 66 ) 


Sau khi da chon dugc ti sd truyen cua sd truyen mot (i h] ) thoa man hai dieu kien tren 


(8-64 va 8-66) va biet gia tri ti sd truydn cua sd truyen cao nhat, ta se xac dinh ti sd 
truyen cua cac sd truyen trung gian trong hop sd. 


8.3.6.L Chon ti sd truyen cuajidp sd theo cap sd nhan 

Co sd cua viec chon ti sd truyen cua hop sd theo cdp sd nhan la xudt phat tur dieu kien 
bao dam cong sudt trung binh cua dong co va khoang bie'n thien sd vong quay cua true 
khuyu ddng co la khong doi trong qua trinh tang tdc oto d tat ca cac sd truyen. 

Khi tang tdc oto d sd truyen I, tdc do cua 6to se thay doi tir v Q den v, (dudng thang I-I 
tren hinh 8.15). Sd truyen II dugc gai khi sd vong quay cua true khuyu dat den n e2> Gia 
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su trong qua tr'mh chuyen hay sang s6\ tdc do cua 6td khong bi giam, co nghia la 
v i = v ii ( v i “ t° c do cua otd 6 d£u giai doan tang toe a so truyen II). 

Toe do ot6 a cuoi giai doan tang tdc d s6 truyen I: 


r b ’^e2 

Vi =T—-T- 
2 hi *h> '*p 


(m/s) 


(8-67) 


va a dau giai doan tang toe cr so truyfen II: 


r h .n P 

./ _ b e i 

v n - : : ~ 

^hu ^o’^p 


(m/s) 


( 8 - 68 ) 


Vi v L = v'jj, ndn ta co: 


n e 2 _ n e, 


Suy ra, ta co: 


—— = 7^- = const 

De l 


(8-69) 


Tiep tuc, lap luan tuong tur cho nhirng trirong hop tang toe 6t6 a nhung so truyen tiep 
theo, ta nhan duefe: 



\\ 1 hm 


Sn-l) 

*h n 



= q = const 


(8-70) 


Nhu vay, neu tang toe otd duroc tien hanh trong cung mot khoang so vong quay cua 
true khuyu dong cor (n el -f- n e2 ) thi ti so truyen cua cac so truyen phai bien doi theo quy 

luat cua cap so nh^n vdi cong boi la q. Tur bi4u thirc (8-70) ta rut ra duoc: 


ih 


n 



q 





Tit (8-71) suy ra cong boi q la: 

q = n 

Trong do: n - so cdp trong hSp so. 



(8-71) 


(8-72) 
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Khi da biet gia tri cua i h] va i hn , dong thcfi da chon diroc so luong so truyen trong hop 

so, ta dd dang xac dinh dupe cong boi q, tire la xac dinh dupe ti sd truyen cua toan bd 
cac so truyen trung gian. 

Doi vciri h6p so co nam cap, ma ti so truydn thuf nam la sd truydn tang duoc chon trong 
gidri han i h ^ = 0,7 -r 0,85 thi ti sd truydn cua cac sd truydn con lai diroc xac dinh nhir 

hop sd 4 cap. 

Tir moi quan he, khi tim cong boi q: 

n e, fihT 

q = —— = n-l|—!- 
n ej \ ^h n 

ta nhan thdy rang: sd ca'p trong hop sd cang nhidu thi gia tri trung binh cua cong sua't 
ddng co dung dd tang tdc oto se cang Ion. Tuy vay, su tang sd ca'p trong hop sd, loai co 
khf con bi gidi han boi dieu kien cdu tao va sir dung. 

8.3.6.2. Chon ti sd truydn cua hop sd theo ca'p sd didu hoa 

Chon ti sd truydn cua h6p sd theo ca'p sd didu hoa la xua't phat tir dieu kidn khoang bien 
thien tdc d6 cua oto la nhu nhau trong qua trinh tang tdc or tat ca cac sd truydn, tufc la: 


- v i = V I1I ~ v„ =... = v r 


n~l 


= const 


Mat khac, ta da bie't tdc do chuydn ddng cua 6t6 ti le nghich vdi ti sd truydn dr mdi sd 
truydn, do do dd thoa man didu kien tren, thi ti sd truydn phai duoc phan bd theo mdt 
cap sd didu hoa: 

1111 11 (8-73) 


= a = const 


h n -i 


l h„ ^ l h m ih,, \ 

Trong do: a - hang sd didu hoa cua ca'p sd; 
n - sd sd truydn cua h6p sd. 

Neu sd truyen cao nha't la sd truydn thang, thi tir (8-73) ta suy ra: 

1 


%n- 


(n-t) 


1 -a 
1 


1(n - 2) 1 - 2a 


1 h = 


1 - (n - m).a (ti sd truyen cua sd truydn thii m) 


1 


A h T = 


1 -(n-l).a 


(8-74) 


377 





Tut bieu thurc (8-74), ta xac dinh duac 
hang so dieu hoa a theo ti so truyen cua so 
truyen mot la: 


a = 


l hi _1 


(8-75) 


Biet duac gia tri cua hang sd didu hoa, 
ta cung dd dang xac dinh duac ti sd truyen 
cua cac s 6 truyen trung gian trong hop so. 
Do thi tang tdc cua ot6 dat loai h6p so nay 
duac bidu thi tren hinh 8.19. 

Khac vdi each chon ti le truyen theo ca'p 
so nhan, d each chon theo ca'p so dieu hoa, 
khi sang so d cac so truyen khac nhau, thi 



Hinh 8.19: Do thi tang toe cua oto 
khi ti so truyen cua hdp s6phan bo 
theo cap so dieu hod 


so vong quay cue tieu cua dong co d mdi so truyen khong phai la mot so cd dinh ma d 
so truydn cang cao, thi sd vong quay cue tieu cua dong ca lai cang Idn: 

n e, <n; 2 <...<n' c (8-76) 

Do do, d cac sd truyen cang cao thi gia tri trung binh cua cong suat dong ca dung de 
tang tdc 6t6 cang ldn. Day cung la uu didm cua hdp sd co ti sd truyen phan bd theo cap 
sd didu hoa so vdi hdp sd co ti sd truyen phan bd theo c£p sd nhan. 

Ti sd truyen cua sd truyen lui trong hop sd oto duoe xac dinh, khi bd tri chung hop 
sd, thudng chon: 

i h / =(1,2-s-l,3)i h( (8-77) 

Tmh ti sd truyen cua sd truyen thap trong hop sd phu i p co the xua't phat tir dieu kien 
la khong co su truot quay cua cac banh xe chu dong: 

Gcp-9-rb 


lp 




(8-78) 


Gia tri tim duac cua i p nen kiem tra lai theo tri sd cua tdc do on dinh cue tieu 


v min = 3^-4 km/h: 


n. 


.r K 


v • = 
T min 




(8-79) 


Trong do: n e - sd vong qtsay 6n dinh cue tieu cua ddng ca khi d£y tai. 


8.4. TINH ON DINH CUA 6t6 

Tinh chat on dinh cua otd la kha nang bao dam cho xe khong bi lat do hoac bi truot 
trong khi chuydn dong hay lam viec d tren ducmg doc, mat dudng nghieng theo hudng 
ngang hoac khi quay vong hay chay vdi tdc dd cao. 
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Tmh on dinh cua 6to cang cao, thi d6 an toan trong sur dung d nhfing dia ban phdc tap 
cang 16n, cang co kha nang ning cao t6c do chuyen d6ng trung binh cua xe, do do nang 
suat lam viec duoc n&ng cao va tmh hieu qua kinh te cao. 

1. Tfnh chat on dinh doc 

Sir mit on dinh cua 6to co thd x^y ra 
khi chung chuyln d6ng len ddc, hoac 
xuong doc, gia toe hoac phanh cung nhu 
khi chuydn dong vdri toe do cao dudi tac 
dung cua cac luc doc hoac mOmen. 

Trong trirong hop t6ng quat khi xe 
chuyen d6ng ldn dbc, khdng on dinh, co 
ke tori luc can khdng khi va keo rcrmooc, 
thi luc va momen tac dung len xe duqc 
bidu thi tren hinh 8.20. 

Cac luc va momen tac dung I6n xe 

g6m co trong luqng toan b6 cua xe G, 

1X . . Hinh 8.20: Luc va women tac dung len otd 

momen cua cac luc quan tmh M: cua cac ,,. ', , . , „ , ■ 

J _ khi chuyen dong len doc 

chi tiet quay trong dong co, he thong 

truyen luc, cac banh xe chu dong da duoc quy din ve true banh xe chu d6ng, cac lire P k , 
P f , P 0) , Pj, P m va cac momen M k , M f (M f xuit hien do chung ta rdi cac phan luc thing goc 
Z ( , Z2 v^ giao di^m giua duerng thang dueng qua tim true cac banh xe ven mat ducmg). 

1.1. Tric&ng hop xe chuyen dong len hoac xuong doc, co gia toe vd keo rcrmooc 

1.1.1. Khi xe hi Idt do 

Khi tang goc doc toi gia tri gicri han thi banh xe truoc se bi nhac len khoi mat duong, 
nghia la Z, = 0 va xe bi lat do. Ta co the xac dinh cac moi quan he d£ tim goc doc gidri 
han cua duong ma xe bi lit do khi chuyen d6ng len die (Z, = 0) va xuong d6c (Z \ = 0), 

Tir dieu kien cin bang mdmen cua tit ca cac ngoai luc ddi vdri diem 0 2 (giao diem 
cua dudrng vcri mat phing thang dung di qua tim true banh xe sau) va xem nhu h g = h^, 
ta co: 

^ _ G.b.cosqt d -(P j + P 0) ).h g -G.sina d .h g -P m .h m -M f 

cho don gian trong qua trinh nghien cun, ta xet truemg hop xe chuyen d6ng dn 
dinh vcri toe do nho va khong keo romooc, nghia la P- = 0, P m = 0, P^ = 0 va luc can lan 
co gia tri nho nen bo qua (M f = 0). 

Nhu viy, khi xe len doc, bi lat do, thi = 0, ta co goc die gidri han nhu sau: 
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(8-80) 


tg«d = — 

h g 

Tuong tu xet nhu tren, ta c6 goc doc gidi han cho trudng hop xe chuyen dong on dinh 
xuong doc: 


tga d = — 
h s 


(8-81) 


1.1.2. Khi xe bi tru0 

Di bao dam an toan cho xe chuyen dOng hay lam viec, khi thiet ke hoac cai tien, 
ngirdi ta can phai tinh toan sao cho cac banh xe chu ddng bi truqt quay trade khi co kha 
nang g&y ra lat d6 hay noi mot each khac la goc ddc gidi han l&t do bi gidi han bdi didu 
kien bam giua cac banh xe chu dong vdi mat dudng. 

Gia su rang xe chi co diu sau la chu dOng va chuyen dong len ddc vdi toe do on dinh 
(Pj = 0), khong keo rcfmooc (P m = 0), cac lqc can cua khdng khi va lqc can lan co gia tri 
nho, nen bo qua (Pc » 0, P f hay M f = 0). Trong trudng hop nay, cac banh xe chu dong se 
phat ra lqc keo tiep tuyen ldn nhat (P kma x ) va theo dieu kien de xe chuyen dong duqc, 

thi lqc keo tiep tuyen nay bi gidi han bdi dieu kien bam, nghla la: 

P k = Z 2 .(p = G.sina m (8-82) 

Mat khac, ta biet trong tnrdng hop nay thi: 

G(a.cosa. ft + h„.since,.) 

Z 2 = —-2-i-2- (8-83) 

L 

Thay gia tri cua Z 2 d (8-83) vao (8-82), ta tim duqc goc doc gidi han theo dieu kidn 
bam nhu sau: 


tg^cp 


a.<p 

L-(p.h g 


(8-84) 


Trong do: cp - h6 sd bam cua banh xe chu ddng vdi mat dudng. 

Nhu vay, de dam bao cho xe bi truqt quay trude khi bi lat dd, ta phai co dieu kien 
sau d&y: 

tga tPv < tga d 

Nghla la: ——— < — (trudng hop xe len doc) 

L - (f>.h g h g 


hay 


<P 



(8-85) 
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Qua bi 6 u thue ( 8 -BO) hay 
(8-81) va (8-84) ta thay rang: 
goc doc gicfi han cua dudng 
de xe mat on dinh do bi lat do 
hoac bi truot khi chuyen dong 
tr£n doc chi phu thudc vao toa 
do trong tam cua xe va chat 
lupng bam cua cac banh xe 
chii dong vdi mat dudng. 

Doi vdi trudng hop xe 
chuyen ddng len doc co keo G 

romooc thl sir mat on dinh cua 

xe co the bi lat do qua diem Hinh 8.21: So do chuyen dong cua xe khi len doc 

tiep xuc cua cac banh xe sau 

vdi mat dirdng cua xe keo hoac cung co the bi trirot doc cua xe. Trong trudng hop nay 
(hinh 8.21) vdi gia thiet la luc can lan (P f ), luc can khdng khi (P^) va luc can quan tinh 
(Pj) ta bo qua, con doi vdi luc keo tid'p tuyen, ta thira nhan co gia tri ldn nhflft (P kmax ) 

theo dieu kien bam, nghia la: 

P k =Z 2 .(p ( 8 - 86 ) 

K max z T 

Ttr dieu kien can bang mdmen cua tat ca cac ngoai lire doi vdi didm Oj (giao diem 
cua dudng vdi mat phang thang dung di qua tam true cua banh xe trude), ta co: 

Z 2 .L = G(h g . sin a + a cos a) + P m .h m 

Trong do: P m = G m .sina (G m - trong luqng cua romooc) 

Suy ra: 

G(h„, sin a + acosa) + G m . sin a.h m 
Z 2 = -2!-- (8-87) 

Ngoai ra, ta co: P^ = Z 2 .(p = (G + G m ).sina.cp ( 8 - 88 ) 

Ket hop hai phuong trinh (8-87) va ( 8 - 88 ), ta nhan duqc bieu thtfc xac dinh goc doc 
gidi han cua xe keo romooc chuyen ddng len doc ma cac banh xe cua xe keo khdng bi 
truot (trong do da bo qua thanh phan luc can lan cua romooc P fm = f.G m .cosa): 

tga„ =--- (8-89) 

6 * G(L - h g .(p) + G m (L - h m .<p) 


(8-89) 


1.2. Tinh chat on dinh doc cua oto chuyen ddng vdi toe do cao 

Khi xe, dac biet la oto con, chuyen dong vdi toe do cao tren mat dudng niim ngang 
(a = 0) thi luc can cua khdng khi co anh hudng quyet dinh den viec mat on dinh cua xe. 
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Trong trudng hap nay (hinh 8.22), su mat on dinh cua xe do luc can khong khi gay ra va 
xe bi lat do qua mat phang ngang b diem 0 2 . 



Hinh 8.22: Oto chuyen dong v&i toe do cao 
Tir dieu kien can bang cua he thong doi vdi mat phlng ngang d diem 0 2 , ta co: 
Zj.L = G.b-M f -P^.hg 

Trong do: M f - momen can lan, tri so nay nho, ta co the bo qua; 

Pa, - luc can cua khong khi, nhu ta da biet bang K.F.V 2 . 

Khi xe bat dttu bi lat do qua diem 0 2 , tdc la Z, = 0, do do ta tim duac quan he: 


Gb = Po)h g 


K.F.V 2 .h g 


Tit quan he tren, ta tim duac tdc d6 giofi han nguy hi^m cua xe khi bat ddu bi lat 


do V la: 


V n = 


G.b 

K.F.h r 


(8-90) 


Nhu vay, toe do giofi han nguy hiem V n cua xe chu y6u phu thuoc vao toa do trong 
tarn cua xe (b, h g ) va nhan to can cua khong khi (K.F). 

De khac phuc m6t phan su mat on dinh cua 
xe do luc can khong khi gay nen, khi thiet ke 
hoac cai tien cac loai xe co toe do ldn, ngudi ta 
co gang lam sao cho phan trude cua xe co hinh 
dang dac biet hay dang khi dong hoc (hinh 8.23) 
vd'i muc dich sir dung luc can^cua khong khi, de 
tao ra mot tai trong phu tac dung len true trude 
cua xe, nhu thanh phan P ( ^. 



Hinh 8.23: Hinh dang oto 
chuyen dong v&i toe do cao 


2 . Tinh chat on dinh ngang 

Oto co the chuyen dong thang hoac quay vong tren mat dudng nghieng ngang, chung 
co the bi cac ngoai luc tac dung gay ra lat do theo hudng ngang hoac truat ngang. 
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2.1. Tinh chat on dinh ngang cua oto khi chuyen dong thdng tren mat dtf&ng 
nghieng ngang, co gia toe va khong keo rermode 

2.1.1. Khi xe bi lat do 

Su mat on dinh ngang cua xe gay ra dudi 
tac dung cua thanh phan trong luong G.sinP 
va momen quan tinh (hinh 8.24). 

Tir dieu kien c&n bang mOmen doi vdi 
diem A va bo qua momen quan tinh Mj n co 
tri so nho, vdi gia thiet la vet cua banh xe 
trude va sau trung nhau, trong tarn cua xe 
nam trong mat phang ddi xdng doc, ta co: 

Q 

Z 2 .c + G. sin phg - G cosp ■ — 

Hinh 8.24: So do luc tac dung len oto 

Khi xe bi lat do qua diem A, thi phan luc trong qua trinh chuyen dong 

Zj = 0 va ta co goc nghieng ngang gidi han tr ? n m 4 1 dudng nghieng ngang 

cua mat dudng nhu sau: 

tg[! d =~ (8-91) 

2 -hg 

2.1.2. Khi xe bi truest 

Khi chat luong bam cua banh xe vdi mat dudng kem, xe cung co the bi truot ngang, khi 
chuyen dong tren dudng nghieng ngang. Goc gidi han khi xe bi truot ngang (P 9 ) duoc xac 
dinh qua phuong trinh hinh chieu cua cac luc len mat phang song song vdi mat dudng: 

G.sinpq, = y, +y 2 = (p y .(Zj + Z 2 ) = qyGcosP^ 

hay: tgP^qjy (8-92) 

Trong do: 

(p y - he so bam ngang giua banh xe va mat dudng; 

P<p - goc nghidng ngang gidi han cua mat dudng theo didu kien xe co the bi truot ngang. 

y, va y 2 - cac phan luc theo hudng ngang cua mat dudng tac dung len banh xe bdn 
trai va ben phai; 

Z, va Z -2 - cac phan luc thing cua mat dudng tac dung len banh xe ben trai va ben phai. 

Nhu vay, di£u kien de xe bi truot ngang truoc khi bi l&t d 6 , khi xe chuyen ddng trdn 

dudng nghidng ngang la: 

tgPcp < tgPd hay cp y < 7 “ ' (8-93) 

2h„ 
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2.2. Tinh chat on dinh ngang cua oto khi chuyen dong quay vong tren dieting 
nghieng ngang 

2.2.1. Khi luc li tdm nguac chieu vtii thanh phan trong htang G.sinfi hay tdm cua 
dieting vong ndm cung chieu vtii hitting nghieng cua mat dieting (hinh 8.25). 

- Khi xe bi lat do 

Dudfi tac dung cua luc Ii tarn, xe co the bi lat do qua diem A, phi'a ngoai true 
quay vong. 

Tir dieu kien can bang momen dd'i vdi di^m A, ta co: 


Z 2 -C + P /t .cosp.h g -P /t sinp-^-G.sinp.h g -G.cosP = 0 

Khi xe bat dau bi lat do, tire la Z 2 = 0, ta xac dinh dupe goc nghieng ngang giefi han 
cua mat duong (p d ) va toe do luc do cua xe, con goi la t6c do nguy hiem cua xe, ki hi£u 
V d , ta co: 

P /t . cos P d .hg - P /t sin p d ■ ^ - G. sin p d .h g - G. cos P d • j = 0 (8-94) 

6 day: P /t - luc li tam khi xe chuyen dong quay vong va dupe xac dinh nhu sau: 


p _G V d z 

r /t ~ 

g R 


(8-95) 


Trong do: 

V d - toe do nguy hiem, co kha nang gay ra 
lat do cua xe 0 dudng vong; 

R - ban kinh quay vong cua xe. 

Thay (8-95) vao (8-94), ta dupe: 


f 


G 


v d 2 = 




-■cosp d + h g .sinp d 

V 2 _ J_ 

G ( c 

— ■ h .cosp d - —sinp d 

g-R l 2 


hay 


v d = 


„ 2.h, 

R.g- ± 


-+tgPd 


(8-96) 


1 - 


2.h g 


tgPd 



Hinh 8.25: So do luc tac dung ien oto khi 
quay vong tren mat dating nghieng ngang 
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- Khi xet bi trugt: 

Khi quay vong tren mat dircmg nghieng ngang, xe cung co the bi truat ben hay trucrt 
ngang, dudi tac dung cua lire li tam hay thanh ph&n cua luc li tam va thanh phan trong 
luang G.sinp song song vdi mat duang, neu di£u kien bam ngang cua banh xe va mat 
duang khdng bao dam. 

Viec xac dinh t6c do giofi han khi xe bi truat ben, ta dung phuang trinh hinh chieu 
cua cac luc len mat phang cua duang nhu sau: 

P /r cos- G.sinp^ = y! + y 2 (8-97) 


Mat khac, theo dilu kien bam ngang cua banh xe vdi mat duemg, ta co: 
(Z l +Z 2 ).y y =y 1 +y 2 
hay 

G.cosP cp +P /t .sinp 9 = y 1 + y 2 
Ket hop hai phuang trinh (8-97) va (8-98), ta co: 

p /t- cos P(p - G ^ in P 9 =( G cos P(p + P/t sin P(p)*9 y 

hay: 

p /t( cos Pcp - G sinp (p . 9 y ) = G -cosP (p .cp y + G.sin|J q) 

G V 2 

-iT (cosP * “ Gsin P v < Py) = G - cos Pcp*<Py +G.sinp (p 

g tx 

Chia ca hai ve cua phuang trinh cho cosp^ va rut gon, ta duac: 
yI= G(<Py+tgP,p) 




(8-98) 


Vay: 




i D ^Py+tgP 

g.R— £ -— 

l-9ytgP(p 


(8-99) 


Khi xe quay vong tr6n mat duang ngang, nghia la p = 0, thi t6'c d$ giofi han nguy 
hiem khi xe bi lat do V d va bi trtrot ben V t la: 


v d = 



( 8 - 100 ) 


V t = ^/g.R.fPy 


( 8 - 101 ) 
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2.2.2 . Khi luc li tam cung chieu vdi thdnh phan trong luang G.sinft hay tam cua 
du&ng vong nam khdc chieu vdi hudrng nghieng cua mat du&ng 

Titcfng tu xet nhu trdn, ta co xac dinh duqc tdc d6 gi6i han nguy hidm cua xe khi bi 
lat do va bi truqt nhu sau: 


- Khi xe bi lat do: 


V d 



C 



2.h 


-tgPd 


-•tgp d 

g 


( 8 - 102 ) 


- Khi xe bi trurcrt: V. = |g.R. -^ - tg - ^ ~ (8-103) 

V l + 9ytgPg 

Nhu vay, qua khao sat ve tmh chat on dinh cua 6to, ta tha'y: goc doc hoac goc 
nghieng ngang gidi han cua mat duemg va toe d6 nguy hiem ma tai do xe bi lat do hoac 
bi truqt, khi chuydn dong phu thuoc vao toa d6 trong tam (a, b, h g ), ban klnh quay vong 
(R) va he so bam cua banh xe voi mat duemg. Ngoai ra, trong thuc te su dung xe con bi 
mat on dinh do anh huong cua gio, duemg go ghe va phanh xe tren duemg trem... 


8.5. SIT QUAY VONG CUA OTO 

Trong qua trinh chuyen dong, oto can phai giu on dinh duqc huong chuydn dong theo 
ydu cau cua ngudi lai, khong bi ldch khoi huemg dang chuydn dong, do tac dung cua cac 
luc ngau nhien, chong duqc su lat do bOn cua xe va truqt ngang cua lop hay banh xe tren 
mat dudrng. D6ng thdi, he thdng lai phai bao dam cho oto co kha nang thay ddi hudrng 
chuyen dong nhe nhang va nhanh chong. He thong lai, he thong treo va lop co anh 
huemg rat 1dm ddn tmh nang dan huemg cua xe. 

1. Phiforng phap quay vong 

Oto thudmg dung phuomg phap quay vong bang each thay doi huomg chuydn dOng cua 
banh xe dan hudrng. Trong phuomg phap nay, banh xe dan hudrng duqc quay quanh tru 
dung sao cho duemg keo dai cua cac true banh xe dan hudrng cat nhau tai mot didm. 
Diem nay goi la tam quay vong. Tren hinh 8.26 mo ta so dd quay vong cua xe hai c£u co 
mot cau dan hudrng (hinh 8.26a) va hai cau dan hudrng (hinh 8.28b). Khi co cung mot 
goc quay vong nhu nhau, thi xe bo tri theo so d6 (hinh 8.28b) se co ban kinh quay vong 
nho hem va tmh linh hoat cua xe cao hem so voi so d6 (hinh 8.28a). 

Tren otd, so luqng cau dan hudrng cang tang thi tinh linh hoat cua xe cang tot va cang 
giam duqc su mai mon cua 16p. Tuy nhien, ndu tang so luqng Cctu dan hudrng se lam cho 
ket ca'u dan dong didu khidn phtrc tap len, dac biet khi su dung cau sau la cdu din hudng. 
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Vi vay, so lirgng c£u dan hirdng can duoc chon cho thfch hop de vha bao dam trnh linh 
hoat, vura it anh hucmg den cac yeu ciu khac cua xe. 




Hinh 8.26: So do quay vdng cua xe hai cau 
a) Co mot cau dan hudng; b) Co hai cau dan hudng. 

2. Dong hoc va dong Inc hoc quay vdng 

a) Dong hoc quay vdng 

Chuyen dong tren ducmg vong cua 6t6 
co thi chia lam ba giai doan (hinh 8.27): 

- Giai doan thur nhat la giai doan xe bat 
dau di vao ducmg vong (doan 1 - 2), dac 
trung bang ban kfnh quay vong giam din 
(R ^ const). 

- Giai doan thur hai la giai doan xe quay 
vong, (doan 2-3) dac tnrng bang ban kinh 
quay vong khong doi (R = const). 

- Giai doan thu ba la giai doan xe di ra khoi ducmg vong (doan 3 - 4), dac trung bang 
ban kinh quay vong tang dan va b cuoi giai doan nay thi xe trcr lai chuyen dong thing 

(R = co). 

Chung ta chi khao sat d6ng hoc quay vong deu cua xe, nghla la co ban kinh quay 
vong va van toe goc quay vong la m6t hang so (R qy = const, co = const), boi vi giai doan 
nay la giai doan dac trung hem ca trong qua trinh quay vong cua xe. 

Tir mon hoc "co If thuydt" ta bilt ring, nlu mdt vat ran va phang chuyen dong 
quay thi tam quay vong cua no se la giao dilm cua hai ducmg chang vudng goc vdi 
hai vecto van toe cua hai dilm bat ki tren vat rin do. Dong thofi, bang phuong phap 
do thi cung co thi xac dinh duoc ban kinh quay vong R qv va van toe goc quay vong co 
(hinh 8.28). 



Hinh 8.27: See do quy dao 
chuyen ddng quay vdng cua oto 
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Hinh 8.28: Sex do quay vdng 
a) Vat ran; b) Otd. 

Tren oto diem a va b thude ve than xe hay khung xe, con than xe co the coi la mot vat 
ran. Do do, quy luat quay vong cua vat ran hoan toan phu herp vdi xe. 

De xe quay vong khong bi truot ben (lech ben) thi cac dudng thang di qua true cac 
banh xe phai cat nhau tai mot diem. Diem nay, diroc goi la tam quay vong tufc thcri cua 
xe. Chi co nhu vay thi van toe cua cac banh xe m6i nam trong mat phang lan cua chung 
khi xe quay vong. 



Hinh 8.29: Su quay vdng 
a) Xe hai cau; b)Xe ba cau. 

Doi vdi xe hai cau ma co frau trude la dan hudng, de cac banh xe lan hoan toan (kh6ng 
bi truot ben hoac lech b6n), thi tam quay vong O cua xe phai nam tren duofng thang di qua 
true cac banh xe cdu sau (hinh 8.29a); con d6i vdi xe co ba c3u ma cung chi co c^u trude 
la dan hudng thi cac banh xe a cau giiia se bi tnrot khi quay vong do cac vecta van toe cua 
cac banh xe nay khong nam trong mat phang lan cua chung (hinh 8.29b). Muon cho xe ba 
cau khi quay vong cac banh xe khong bi truot thi xe phai co ft nha't la hai c£u dan hudng. 
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Truong hop tong quat xe c6 n ciu, de xe khi quay vong khong bi truot ben so lucmg cau 
dan hudng phai bang (n - 1). 

Nhu vay, ta thay, ngay ca ddi vdi cac banh xe dan hudng, d£ dam bao su truot ben 
khong xay ra thl goc quay cua chung phai khac nhau va tuan theo mot quy luat nhat 
dinh, nghia la: 


hay 


cotga = 


R + - 
2 


cotgp = 


R-I 

2 


g 

cotga-cotgP = — 


(8-104) 


Trong do: a, p - goc quay cua cac banh xe dan hudng phia ngoai va phia trong; 

B - khoang each giua hai dudng tam cua true quay dung; 

L - chiiu dai co so cua xe. 

R - ban kinh quay vong. 

Trong thuc te, de duy tri m6'i quan he d6ng hoc quay vong cua cac banh xe din hudng 
hay giua hai goc a va p thoa man bieu thuc (8-104), khi xe vao duefng vong, tren 6to hien 
nay, ve mat ket cau nguefi ta sur dung m6t he thong gom cac khau va cac kh6p tao n£n hinh 
thang lai. Hinh thang lai co ket ciu don gian, di su dung va bao dam tuong doi chinh xac 
mdi quan he dong hoc quay vong cua xe. 


b) Dong luc hoc quay vdng 

Khi 6t6 chuygn dong quay vong, se phat sinh luc quan tmh li tam lam cho cac banh 
xe phai chiu cac phan luc ben hay ngang cua mat duong hay dat. Ngoai luc li tam, cac 
banh xe co the con phai ch|u tac dung cua cac luc ngang khac nhu luc cua gio, luc cua 
thanh phin trong luong xe khi xe chay tren dudng nghieng ngang. 

Phan luc ben cua duefng hay dit se giy nen hien tuong lech ben cua lop, khi ta 
tmh den do dan hoi cua lop, nghia la viing ti^'p xuc cua ldp v6i mat dudng se bi lech 
di mot goc 5 nao do so vdi mat phang quay cua banh xe (goc lech b6n). Thanh phan 
ben cua luc quan tfnh li tam (R jy ) duqc dat tai trong tam cua xe (hinh 8.30). Dudi tac 
dung cua luc Pj y , Idp cua cac banh xe trude va sau bi lech di nhung goc tuong ung la 
va 6 2 - 

O cac banh xe trude dan hudng, ngoai goc 16ch ben 5 1? chung con duqc quay di mot 
goc a, do do hudng vecto van toe cua cac banh xe trude se tao vdi true doc cua xe mot 
goc bang a -5,. 
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0 , 

Hinh 8.30: Sc/do chuyen dong quay vdng cua did co lop bi bien dang ben 

Tithinh 8.30, taco: R =- - - (8-105) 

tgS 2 +tg(a-6j) 

Vdi gia tri nho cua cac goc (tg5 2 » 8 2 , tg(a - Sj) = a - 5j), ta co: 

R =-(8-106) 

(X + §2 — Oj 

Bieu thuc (8-106) dac trimg cho tinh nang quay vdng cua oto va co the xiy ra cac 
trudng hop sau: 

- Trudng hop 5 ( = S 2 , xe co trnh nang quay vong dinh mute hay quay vong dung. 
Trong trudng hop nay, dd gifi cho xe chuyen dong thang, khi co lire b6n hay luc ngang 
tac dung thi ngudi lai cln phai quay vanh tay lai (volang) the nao do de xe lech khol true 
dudng mdt goc 5 = 8 l = d 2 . 

- Trudng hep 5, > 8 2 , xe co tmh nang quay vdng thieu (hinh 8.31a). Trong trudng 
hop nay, xe co kha nang tu giu dupe hudng chuyen dong thang nhd luc li tam Pj y co 
chieu ngupc vdi chieu tac dung cua phan luc ben Y. 

- Trudng hop 8, < 8 2 , xe^co tmh nang quay vdng thura (hinh 8.31b). Trong trudng 
hop nay, xe bi mat kha nang chuyen ddng thing on dinh, vi chieu cua luc li tam Pj y 
trung vdi chieu tac dung cua phan luc ben Y. Su mat on dinh cang ldn khi v&n toe cua xe 
cang cao, do luc li tam ti Id Me hai vdi v&n toe xe. De tranh kha nang xe bi l&t dd trong 
trudng hop nay, ngudi lai xe cln phai nhanh chong danh tay lai theo hudng ngupc vdi 
chieu xe bi lech de md rong them hay tang ban kmh quay vdng cho xe. 
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Hinh 8.31: Set do chuyen dong cua oto, may keo 
a) Co tinh ndng quay vdng thieu; b) Co tinh nang quay vdng thuta. 


3. Tinh on dinh va sir dao dong cua cac banh xe din hudng 

a) Tinh on dinh cua cac banh xe dan hic&ng 

Tinh on dinh cua cac banh xe din hudng bieu thi bing kha nang giu dugc vi tri ban 
diu tuong utng vdi khi xe chuyen ddng thang va tu quay ve vi tri do sau khi bi lech do 
cac tai trong ngiu nhien tac dung nhu cac thanh phin phan luc: thang dutng, nam ngang 
hay ben va tiep tuyen. 

Tinh on dinh cua banh xe din hudng phu thu6c vao moi quan he giCra vi tri lip dat banh 
xe din hudng v6i tru hay true quay ddng cua no va dugc dac trung bing do nghieng ngoai 
cua banh xe (a), dd chum hay bo trude cua banh xe (a = A - B), do nghieng trong (P) va 
do nghieng sau (y) cua true quay ddng (chtrang 4, phan he thd'ng di ddng cua oto). 


b)Su dao dong cua banh xe dan hudng 


Trong qua trinh chuyen ddng cua dtd, 
cac banh xe din hudng co thd bi dao ddng 
co tinh chit chu ki xung quanh tru hay true 
quay ddng do cac nguyen nhan sau diy: 

- Luc can lan d banh xe ben trai va ben 
phai co tri so khac nhau (hinh 8.32). Trong 
trudng hop nay, do luc can lan Pf va Pf 

khac nhau ve tri so, nen tad ra momen 
Pf.avaP*.a cung khac nhau. Dudi tac 

dung cua hieu s6 hai momen nay co the 
lam cho cac banh xe dao dong xung quanh t 



Hinh 8.32: Luc can lan co tri so khac nhau 
tac dong len hai banh dan huong 

quay ddng. 


- Banh xe din hudng khong dugc cin bing tot, khi banh xe quay se lam phat sinh luc 
quan tinh li tim Pj (hinh 8.33a). 
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Phln tich luc li tarn Pj lam hai thanh phln: thanh phln nlm ngang P jn va thing dung 
Pj d . Thanh phln luc quan tinh nlm ngang P jn lam vdi canh tay don a mot momen, lam 
cho banh xe co xu hudng quay xung quanh tra quay dung. Tan so thay doi cua momen 
nay phu thuoc vao van toe chuyen dong cua xe. 

Khi cac banh xe din hudng ben phai va ben trai quay, ndu cac khoi luefng khong can 
bang cua chung nlm ve hai phia doi dien vdi clu trade cua xe, thi se din tori su dao d6ng 
goc tang Idn cua cac banh xe din hudng (hinh 8.33b). 



- 4 - 



Hinh 8.33: Luc li tarn 
tac dung len m6t banh (a) va 
hai banh (b) dan huefng 


- Su phdi hop khdng dung ve d6ng hoc cua cac thanh keo d he thdng lai va nhip hoac 
16 xo b hd thdng treo, khi xe chuyen dong tren dudng g6 ghe (hinh 8.34). 




Hinh 8.34: Dao dong goc cua cac banh xe dan hudng do su khong phu hap 
ve dong hoc giCta he thdng treo va he thdng dan dong lai 

Tren hinh 8.34a, bi6u thi trudng hop dlu trade cua nhip 2 ndi vdi khung blng khdp 
quay 5, dau sau ndi vdi quang treo 4. Khi nhip bien dang, true trude 1 cua xe se di 
chuydn theo cung MM co tapn d gan khdp 5, con dau trade cua don keo doc 3 cua din 
dong lai se di chuyen theo cung NN co tarn quay d dau dudi cua don quay dung cua din 
dong lai. Vi cac cung MM va NN co tlm quay nlm d hai phia ddi dien nhau nen sir djeh 
chuyen thing dung cua banh xe se kem theo sq dao ddng cua chung xung quanh tru 
quay dung. De giam hi6n tuqng nay, cln bo tri vi tri taong quan giOa cac khdp quay cua 
nhip va he thong lai nhu hinh 8.34b, c. O nhung trudng hop nay, tlm cua hai quy dao 
MM va NN cung nlm ve m6t phia. 
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(1) 
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(3) 
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12 

C6ng, A 

Jun 

J 

kG.m 

lkGm = 9,8J; 
lkJ = 10 3 J 

13 

Cong su&U N 

Oat, kilooat 

W, kW 

CV (ma 
luc), HP 

lkW = 10 3 .W 

1 ma iuc = 0,736kW; 
1HP = 1,0139CV 

14 

Tan so, f 

Hec 

Hz 

Hz 


15 

Cudng d6 dong dien, 

i(I) 

Ampe 

A 

A 

lkA = 10 3 A 

16 

Hi£u dien the, V 

Von 

V 

V 

lkV = 10 3 V 

17 

Dien dung, C 
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F 
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19 
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°C, °K 
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20 
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TAI LlfeU THAM KHAO 


1. Duong Van Due. Dong codot trong. Dai hoc Thuy led, Ha Noi - 1970. 

2. Duong Van Dire. Giao trinh dong co xdng va diezen. NXB Nong nghiep, Ha Noi 

- 1981. 

3. Duong Van Dure. Bai giang oto va may keo. Dai hoc Thuy led, Ha Noi - 1995. 

4. Duong Van Due. Can tao va li thuye't oto may keo . NXB Xay dung, Ha N6i -2005. 

5. Nguydn Khlc Trai. Can tao he thong truyen Itfe cua did con. NXB Khoa hoc va 
Ki thuat, Ha Noi - 1999. 

6. Nguydn Oanh. Oto the he mdi, phun xdng dien tit EFI. NXB Tong hop Dong Nai 

- 1997. 

7. Pham Minh Tuan. Dong codot trong. NXB Khoa hoc va KT thu<U, Ha N6i - 2001. 

8. Nguydn Tat Tien. Nguyen li dong codd't trong. NXB Giao due, Ha Noi - 2001. 

9. Bui Hai Trilu, Nong Van Vin... Old, may keo. NXB Khoa hoc va KT thuat, 
Ha N6i - 2001. 

10. Le Viet Luang. Li thuye't ddng co diezen. NXB Giao due, Ha Noi - 2001. 

11. Nguydn Hun Can, Pham Van Thai, Nguydn Van Tai, Du Quoc Thinh. Li thuye't 
oto, may keo. NXB Dai hoc va Trung hoc chuyen nghidp, Ha Noi - 1978. 

12. Nguydn Tat Tien, D6 Xuan Kinh. Giao trinh kt thuat sita chiia oto, may no. 
NXB Giao due, Ha N6i - 2002. 

13. 10. 11 EopoBKHX, B. M. IGieHHMKOB. Yc 7 potter do aDroMoGn.tcii - (Tran Duy 
Dire dich). TDa "Mnp", MocKBa - 1986. 

14. H. 11. MancKUH, jX K. BoryjiaBCKMfi. Tpamopu u AbtomoGh/m. Ce.ibxoarns 
MocKBa - 1959. 

15. K). M. rajiKnn. S.iCKrpooGopyjoDamie AnroMofiii-ieti ii TpataopoB . 
Usaa rejibCTBO "MamnHOCTpoeHne", MocKBa - 1967. 

16. B. n. ropjmKuHa n ap. Tpataopbi m AbtomoGmjiu. Hajme.ibCTBo "Ko.ioe",. 
Mockbu - 1970. 


395 



17. B. A. HjiapHOHOB, M. M. MopHH h flP. Teopim u KOHcmpyiafim AemoMo6wia. 
MocKBa "MamHHocTpoeHHe” - 1979. 

18. M. ^aBn6oBHM, K. M. TajibBMK. Tpaicropbi n Abtomo6mjw. Ce:ibX03rn3 1958. 

19. C. B. HeKpyrMaH. 9jieKTpoo6opymBanne nnware/ien BHyrpennero 
cropaHMi. RuarejibcTBo ''MamHHocTpoeHHe”, MocKBa - 1967. 

20. X. J,. rieqoHbiM. Cnpano hmmx no d.ieKrpoo 6opypoBa hhk) ABTO\to6iuieii 
TpaKiopoB Mo rouMK.noB. rocyaapcTBeHHoe Ha y quo - i exHnqecKoe 
M 3 aaTe.ibcrBO MawnHOCTpoiirejibHOM JlnTepaxypu, MocKBa -1961. 

21. E. MHxafijioBCKHH, B. U,HH6ajiHH. Teopim Tpcnanopa u AemoModwia. 
rocyaapcTBeHHoe H3AaTeJibCTBO CejiscKoxcmHCTBeHHOH JlHTepaTypbi. 
MocKBa 1960. 



MUC LUC 

Trang 

Lai noi dau 3 

Chirong 1. Khai niem chung ve oto 

1.1. Cong dung va phan loai oto 5 

1.2. Cau tao chung cua oto 6 

Chiromg 2. Dong co 

2.1. Khai nidm chung 10 

I. Ph^n loai 10 

II. Ca'u tao chung cua d6ng ccf 11 

III. Nhung thong so ca'u tao co ban cua dong co 12 

2.2. Nguyen If lam vide cua dong co 14 

I. Dong co 4 kl 14 

II. Dong co 2 ki 20 

2.3. So sanh d6ng co 24 

I. So sanh d6ng co 2 ki vdi dong co 4 ki 24 

II. So sanh ddng co diezen vdi d6ng co xang 24 

2.4. Nhung thong so lam vide co ban cua dong co 25 

I. Th6ng so chi thi 25 

II. Thong so co ich 27 

2.5. Dong co nhieu xilanh 30 

2.6. Cac co ca'u va he thong cua dong co 34 

I. Co ca'u bien - tay quay 34 

II. Co ca'u phoi kin 48 

III. He thong nhien lidu 57 

IV. He thdng boi tron 126 

V. He thong lam mat 137 

VI. He thong dieu toe 146 

Chuong 3. He thong truyen lire 

3.1. Cong dung, phan loai va ca'u tao chung 158 

I. Cong dung va phan loai 158 


397 


II. Ca'u tao chung 158 

- 3.2. Cac bd phan chinh 160 

I. Li hop 160 

II. Hop s6 171 

III. Truyen d6ng cacdang 210 

IV. C£u chu d6ng va bo truyen luc cudi cung 216 

Chuong 4. He thong treo va di dong 

4.1. He thong treo 226 

I. Cong dung va phan loai 226 

II. Ca'u tao va nguyen li lam viec 227 

4.2. He thong di dong 236 

I. Cong dung va phan loai 236 

II. Banh xe va cbng thufc banh xe 236 

III. Cach dat banh xe dan hudng 243 

Chuong 5. He thong dieu khien 

5.1. H6 thong lai 246 

I. C6ng dung va phan loai 246 

II. Ca'u tao va nguyen If lam viec 248 

5.2. He thong phanh 257 

I. Cong dung va phan loai 257 

II. Ca'u tao va nguyen li lam viec 258 

Chuong 6. Khung xe, vo xe, buong lai va cac thiet bi phu 

6.1. Khung xe, vo xe va buong lai 280 

6.2. Cac thiet bi phu 284 

Chuong 7. Trang bi dien 

7.1. Acquy 292 

I. Cong dung va phan loai 292 

II. Ca'u tao va nguyen li lam viec 292 

7.2. May phat dien va bo tiet che 294 

I. May phat di6n 294 

II. Bo tiet che 296 

7.3. He thong danh lira 304 


398 



I. Cong dung va phan loai 304 

II. Qtu tao va nguy6n If lam viec 304 

7.4 May khoi dong 316 

I. C6ng dung va phan loai 316 

II. Cac loai may khdi dong thuong dung 317 

7.5. He thong chieu sang va tin hieu 322 

I. He thong chieu sang 322 

II. He thong tin hieu 326 

7.6. He thong thong tin 329 

Chmmg 8. Li thuyet ccr ban ve oto 

8.1. M6men va luc tac dung l£n 6to 340 

I. Momen xoSn d cac banh xe chu dong 340 

II. Luc tac dung 344 

8.2. Dong luc hoc cua oto 351 

I. Ban kmh banh xe 351 

II. Phan lire cua ducmg tac dung I6n banh xe 352 

III. Hieu suat va do truot cua banh xe chu d6ng 356 

8.3. Tfnh toan sue keo cua oto 357 

8.4. Tfnh on dinh cua oto va may keo 378 

8.5. Su quay vong cua ot6 386 

Mot so dom vi do lircmg 393 

Tai lieu tham khao 395 




399 



Chiu trdch nhiem xudt ban: 
BUI HUU HANH 


Bien tap: 
Che ban: 
Sua ban in: 
Ve bia: 


TRAN CUtJNG 
TRAN KIM ANH 
HUY HOANG 
VU BINHMINH 


In 1000 cuon kho 19 x 27cm tai Xudng in Nha xuat ban Xay dung. GUi'y chap nhan 
dang kf ke hoach xu£ft ban so 89-2006/CXB/39-07/XD ngay 24-1-2006. In xong va nop 
luu chieu thang 3-2006. 



